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Kg i jkTsm 2 mmmz^n^ntzm^mt, 
immt. 

mmm 2 &tfL<Dim&mgiimm<DmzMssi2nrz¥mmR 
mmm 2 s«©*9i5*ss iz&.Mmiz&w$nrzmyim 

&&ftVTm$&mi&mizmi]Q2nzwiii,mmwLEEWffl- 
mat. 

fi«fffiS2SS©m(eiSSgiR^ffl!|tEg$txfcfiaWS 
B<h, 

»r * igft^g: t «: x tz z\t & mm 1 1 -5 mskmm. 
mm. 

mmm 1 m®\znf£$:m&-?z>m 1 

K*lttlS^a*««l6-r*«BESlWE#j««rKJ6i;TK 

Mwrzmi mm frntzmxtzz. t^wmt-r^m^. 

&™m<D®fexirmmm&7F;m<Dmmzy)io&z.2>zt 

c « 0 & AjaoiiifB^ff tig cxmm 
m&^m<Dmi£\znr)WkX%&o\zmzwi2&i&^&$: . 

«9fPf*fB21WW#at*«*fcctS:«r«i-i-*»* so 



(2) 

si*^ 5 ©i^-rn^-sicG©©^^. 

&m\s^Mzfectz±?Ei£<»m®m*m?%ni£itmu 
%i2nmzm&\^ 

mmm2Mffl^'mi$* ^mu^onznt^mmm^im 
»«c« 0 * £ -5 cmes 2 seam? -s - 

£ 1 & 7 ©v>-f n*»— j«fcBB«©«ftai«. 
&wit-tz>m&m 1 8 ©<^-rn#>— wcg*©*^ 

SB. ... ... 

im&m 1 0 ] stjfcjg 1 & 9 (D^-rnfr— mizmm 

[0 0 0 1] 
[0 0 0 2] 

[ft*©t£W] fE3tE. KtfStfHURBttffMttftVhS 
ffl©ftBfc«k0«**8BnJ1llfi:l,;fc#a©»«£B# 

ssgsnx^s. me, #mbs5 7 -04 9 2 7 1# 

4MB. ttBflBS 57-049271 *§&$6, 5 7- 

0 4 9 2 7 l*&«fci*fcB«$nTlr»««fc3l=. KB 

«. r%v93'i h*«*EIlft«rtl&LTl>5. d© 

[0 0 0 3] WO*iSitLTtt, S*fMg^©HJ-5 
S Siaj±S-ti-&«rH¥ 8-2 9 2 4 1 3 ^ffCGttd 

tifct>o*»*s. £®ba&b«. mm/mjHDWttm 
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^tz*b. mm b it m&mm. <t o t> w s uswais^s 

CO O 0 4] 

mW&ft&V&5frz&mi b*»b&*«S, ±ffi# 
M¥8 - 2 9 2 4 1 3#&«fcE*3n&«ilg«T 

«. *jwit#aiiK»«i:oinncaifl***t^aE'r* 

[0 0 0 5] ifi4p©*#«aW»OA«S©«SC 
ff -3 T*a«JJ«©;fr 5-ft*«K*Sn5 <fc 5 Efc-a T*3 

iSft/^fl'ca^a^sstfrt'ftu ^tct-pT-fi 

[0 0 0 6] C©WM*«Kfc"r*fc»K, #M¥9-2 
5 8 2 1 9^ii$gT«, *ft«i»-r*«k3fcS»«* 

[0 0 0 7] flfi*. ttPI¥7- 3 1 8 9 2 9^$ST 
ft, *ft**©rtffifc:¥8aRStK£*ta*>B*««*:- 
»»t&*aaR»so*ft*«3&»«*snTv>*. b*^ 

ItSf^^^aa^^fc^S^ftd^fr.fetl, iwi— © 

c»-r*aa*owttttt— abTv>&^. c:©is». 

#Bg¥ 7-3 1 8 9 2 9 ^&«»©«S£«T?tt, KM 

mmtimznz&?\zwmTr--?c>vgm\ztt?z>&ikm 

yxb-^^mmitn^tim^ miz, mwi&mizte^ 
Tiai«^i:g»S3>h7x b^m^mm&mz 
n-Sck o \zm®. ; T-9v>mm\zi&-$ z>m&mmn&.<Dm 

[0008] *»wtt±a©raHjSc«*fc3nfc*>© 

sbkjs^t, ««»c j: anaifto ■*»«*© 
3&»«**t, R«-fflajsi5£*>aas**PSK: ! ba=i> 

h5^hT?i«fite©iB«*S36«^i«a:¥aaR»a!©* 



(3) 
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[0 0 0 9] 

Hiffl***-r**:»©#a3 *%^©m i ©«tsi§£e 

2S«t, ^istxm2a«p B i(c»it$n^:t«ae 
m&nmmWiihmwoffiizMifc-znfzmw 

umimmt. ffiEa2S&ai&Ett&afl©iiiicaj£ 
- **ifc*aaRwa» s 6"ft"*8B"2««t; Wi2ir2S« 
io ©Mfe^faBtR^fintciSH^nfeji^gei. ttflin 

««©jfiifl"«ft#j*ifl'«ftTS9ESBiai;SB2««*^ 

[ooio] *%woy% i jgngSK £tti4\ 'R»sa 
^n#tc«. ^aaRWB (SfS2*ig) «. aist&ttfr 
^.AWbfc^^^BiwfflJcRSfr^. nous. 

T^sfc*. jKB%a«i:¥aaR«^' (^2m®) t©p B i 
20 ^©fcfe^jcgH-rss^©— a 

Bfc9^«^©fcb*#fg£b&iv iai**i« 
en. Ha^ge*^^-&?.n^2SSfflii^eAWbfc>t 
s«s..#aaR»a (f2ti) s^I/T«iiiii: 

[ooii] mzmm^wziz&Q, mw&wn&tmt 
&&nmt-cu* sgiRtff&2tt<i£tf-bTi&.fiJitcEP 

ffi»c^-r 5R #**©$# tt t mj&mwi*mz& nzmshm 
mmE. iziat aa*©*#tt t b t v v» tz * . 

^ \z * K*rr ^. r w^tt Jia^- b ^sn 

ig^^ \z ^ Kaas«^ *j ^ z>m.mmmzft-r z m 

40 ^fcfew^eiepj&DSiEwb^^^RW^s^iaasia 

[0 0 12] *S^©JB2©ft&&Btt±£BRB£«ft 

-r^fci*^. swa-^0iia^i2i«i, rsbi 

WE*aaa©iBcaBR$nfcaMtt5B i we 
a 2 a«ome«Aaflf©aicaj«sn^¥aaR»n 
K*aas»at«»E*fiat©MicaricsnfcB 
w»« 2tit. we»2 a«©WE*aaiR»at' 

so tTmBai&rra2««*tf bTME*aaci?an£ 
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eg i wm 2 tssiitsiifgi *«itfc z. t 

[0 0 13] #fg0J©SB2i£ l f|g®{;:j:n«. KMMm. 
f*m\z\t. ¥j§i®£fcf)Itt. SB 1 At* Lfc* 

3tt**»««fi:R»-rs. HOB. SB 
2S«©ffiii®fiflK:Eg$nTlr>5fcifr. $H./l<i:¥j§ 

•Hcaar*. tot, «PWTtt»wi£*«^TW*v» 
[oo 14] ¥f\zmW)^wi\z&K>. vmmma&R&t. 

KSBi&tfSB 2 ns. ^nictDiiLfc 

l fcSKi&mjE c «t o «cs £&»-r •& c t imm tu&. 

[0 0 15] fti5, SSlfttf 2«*l8g©Btt#5S<fcL 
Ttt, ^y^Vh'J^XHiii, TFT (Thin Fil 
m Diode) 79t-4 h U itTMmtt. TFD (Thi 
n Film Diode) 7 if J- A ~7~? Y 'J !? TJ&MtfS^ -tif* 

£jo*T£, n>h^X h3^*^aiaS!***»SHi:3fi« 

[0016] **w©mxtf*2©*as«©-cD* 
[0017] HojB«K«i:ntf, *aastficRtj6 

Ti§igpT#gT£3©T. SgWS»Srf»JfflUfcjiiSS!*^ 
D. *S*^UTn3t*KS*T4C!)T. n3tt«rf»Jfflbfc 



(4) 

^Pg|5iLT^^Sji-r^J;5»c«^L,Tt)«i;^„ $ 

fc. -RMoftftti/m ai (7;u5-«i?A) a<± 

Js£#©&Jg;0tffl^6ft.5j&*, Cr (£OA) ^-Ag 
(tt) 3tefoi»ia3t««©n3t*RWS-e-*c:tc!)-tf* 
sist^ntf, *©*m«»fcRftsns>b©Ttttt 

t». 95lI%ft±OAim, ftOJMW 

1 0 nm«±4 0 nm«TT*S iifcfiWKSfllriET 

'o 0*#±9 5X«TT*S¥»»Rttffl©Kjjt*«aJfls 

[0 0 18] tt^f. HBPg(5©g«, 0. 0 1 Atm£l±2 
0 #mSrF?&£z:&tfJi?&i,(r>. HOi^tr-TSHi 

*«#3iUr». H©,t5tc:T2)H£T. £tt$!£a%<Z>9!<5 ' 

s/sgig/MJBig-rgftKfea?-* z. £#t# 

■5. 

[0 0 19] IftC, #3g?JI©S£ 1 ©tta&B©«£fc: 

it. z.<D&ofcfc%imfr>z>uz>¥-m)®KMm (s«2« 

i©P52f<fc*rr*©T. SltK2:jBJ|l«fi£:«9J%^ 
J l ©f£HI£g©«3-{ctt, 39i&SB2«Cl::MPffi&|£ 
[0 0 2 0] *%9I©S6 l Rtf^t 2 ©«&&g©fi&©Si 

n-cta**, sateigKi^©«. mess 1 *s (cgEE&et 
&T5SB i «<&¥at, Km i fttt^gwfttt-rsvE 

OWBjftfl* fc* i; T3iaa!**ffl CDRSElCiW D « it -5 «k 
5 icSuteiB 1 &&^®&®ffl?Z>m l 

10021] £0M*fcj:*itf, mim^m WA. 

tf. YKJ-fABi) trd:D, SS1«^ (^J^tf. jtat 
fi) i:tE!i«tt»*ft4!j», ]RlMfi^StiCJ:filHfP® 

t. c©«$&^ti-5*jE«. flRHS*<z>#A{rfcj&i; 

*. lot, KMMm^m&zfm^mm^miz. mmm 
j£iztt?&R®mft&Rzfm®m&mz*:* m&L tzm 
mmis. \z «fc d «a * # * 0 

[0 0 2 2] HO«»Ttt, B9fB{g0Jg«lc43^*mfffB 
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Trnfiem i Mfmi*. mam i okft^mawm-r *« 
«t -5 \zmi& v t % «t ti. 

[0 0 2 3] *»^©^lS^2©jSS^g(D(tfior)^ 

■5 fctatB^ 2 &%s^m£fflw?2>m 2 Mwmmt&mz- 

•5. 

[oo2 4] c^ntf. m2m&^& 

tf. XK5-f/tfi») KJ:0, Sgl«ffi 7^- 
*I?Q t*£E*«ftiesn<5 30«, !Bl«fP¥ftk:J:«iffl| 
©T. <I©tt*&£n5«EEtt. flBW««©#jSflrJCi6i; 

[0 0 2 5] i©«*Ttt, MESH 2 BR 
S«E£HIEJ8 2«Slc{fc|&U ttCff2tHfl¥R». 

[0026] r©j:3t:Mtnn ?&2mn^fk\z£. 
5«ww©t, #pgisu^;nc^-r§^fii©€->t#s© 

^n, te#JRH8«©j6fl"KJSi;TS»g3ijjyB©Kj£ 
K«0iM.&n«. -fl/T, fB2«f&*SR:J:i5«»ix 

-9<D*Tmm\s^Mzj&ctzK%z<Dmm*^-tz> 
[0 0 2 7] &%w<Dm 1 2 ©jgs^B©fa©® 

JiT'te**, mfE^S3@5ltSt*9E^lS«<i:©ra 

[0 0 2 8] £©tt«KJ:*itf, Mfifc^SKSfS!*? 

i**T£<5. *7— 74)V9\3.s 3 8 0 nm^±780 
nm£tT©»fi«H©-r'<T©3tfr^bT2 5%&>±<D 
Sia^*WbT^S©*<W*blr». c:©J;5IC-r-5^i: 

[0 0 2 9] $891©% 1 Stf J6 2 ©i£JISe©fl!}©& 

NE^SiisafJiAtiga^^r-rs. 

[0 0 3 0] £©<i«lc,fctt«\ SStllC^Si^fl 
£5. £fc> BDfiilcJ:*«SLfcioT. £«»£©&* i 



(5) 

**"ii6ttt*.- c©DDi2i»«ta. s.mmm<DTmz%<yt 

f«mt*iTt5. ft, £Wmffi©IH]£i«ffi±K:j§ 
iaj^A*KF<*«j«j5»6a*U^. 

[0031] *%m<Dn¥itw\*±Bmm*m&r*it 

[0 0 3 2] *58M©*?aMBKJ:n«. 4ftSt«k*- 

t oiir^n c: t ©t^ &¥3ii£4*£* a 

Tt>«Fti«J3fTt>. ^H©^lcM#^<#JciSn>h 
7^h-C»HR©SK***ST**. 
[0 0 3 3] 

mwommommi bit. xmrnnnmowmzmm 
[0034] (» i mmmm) *%Hicft-stta&ii© 

(a)tt, #8!9§©3i 1 H*6J&&©#ig£^f«lB88i[»r® 

o , 01 (bin hi (a) iztk istzm i ^mmm<D 

t&twsht&o. H7H, je 1 3Htt«fii©«casa 
ttRtf»sfflajj*»*©aa*T©i*tt£*'r#ttBT* 

so 5. 01 (b)Tte, «SE«*:J&»<-r*fc«>fi:Hl (a) 

l /t 13 3 - 7 ^ m$~73 v t> v h u £ 7. fi 
K§tTi5t), ifc, KW©«S:±^h7-f ^«©«sic 

•3^T ! blSE«|3*-rt)©*.^LT*S35^ '£&©&£&£ 
BTttjf*WC#^IBc©7 h7-f ytt©fMAqR»t&«. 

w7vH>ji7 7S!©sa^'te©-fe^>hsi©se, * 

[ 0 0 3 5 ] m 1 (a) StfS 1 (b) iZ^f £z> K, JK 1 H 

« is^Tti, 2«:©sw*«iscX2©rafcffltas3*« 

yffcgkT'ffitfLZtlT^Z. MJjV>mWg1$. 1 ©rtffi± 

BJCtt, R (*) , G (If) . B (») ©3fi©*6fl 
* s J5T^A^->TiH^J$tlTU-5„ %3 — y J 5© 

1 0 <03jB±i:*»O^ h 5-f T'ttcaW*! 6 I T 
O (Indium TinOxide) W2.i*\z3i 0»s)c$nT^4. 
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[0 0 3 6] t*fflll|lg2 0ftl±|;lt ± 

vtoifcttmm 7 &_t$mwnm 6 t&m? z> £ ? 

E^J^nTV^. TFD^TFTlf^Mfey^ 

Si^ns. 3:<DJ5WfHi7«C r-^A l ts.E\Z&r)l& 

fEt^©gS(6j)ll 9tfM!&2nZ. S*fmffi7lC«, 
2ximg©^PgS7b (01 (b)#B3) ttgrMttTb 

mi 0%©»J£T!£ttT&£„ 
[0 0 3 7] ££T02~0 6£#ilLT. £tttt®7 

ms-mu&7 bo&mcDM&wz-^^Twtwtz. 
[0038] 9£tm2\z7si-r£.o\z, ±.m<Dmmmmz 

tltzZ bv^ y«OSIiil8 0 2 (01©£#t^;ffi7 
tr^JS) (C. ffiI0XU7h8O3 (01©MPgB7b 

T'h^o SIC. gBB-^lpJ^ICOliTfe. (IP 
*>0 2<f, aa^ffis 0 1 t5Wfffi8 0 2i^it 
folZ'Pt£< tt>— ^CD^PgU^lg^^tlT^n 
tf, &IUIEL<gE?>J£nTfcJ;^U ^«»J(C,^ft$n 

[0 0 3 9] 0 3»C^-r«k-5fc:. ±#J©SBJ»^{c^fiE 
$ ftfc* b5-f :/t»;CDj§BJ«ffi6 0 1 (110^11 

x by-i fm<^Kmmm6 0 2 (0 1 <DRmmm 7 \zm 
fo) \z, ^mm\z&&Tz>ji!Kf&. BAxmmcDWLmtt. 

[0040] m4\z*k?£viz. ±®wmwmmzMi& 
znrzx b^-(^(Dmmmm3 0 1 daiogsj^s 

7. M?-f 7tt<DKMnffi3 0 3 (0 1 ©Kfcf®S 7 
*) ^Of B 1fil3 0 3 (01<DP^PgP7 bl^ffr) £ 
iTTElLTfeitv IP^, 3.^883 0 3Sr^LT 

A'^i7^-f m bfrzox&m&msizmA-tz. 
[o o 4 i ] zz\T'f& i mffimmitmm o^y>y) v 
h u i? xmmihm^izmzbcDT&ztf. m?L\tmtt 
5TFD7^f-f^h v z ^mmtt<D¥mmK%sw 
(Dte&mmom&iziz, m4<DM : wmtmmcD%^^ 
@5»c^-Tctp(c, ±w<DmwmmzMi&2tirzx 
by-(zf^.(Dmmmm2 o i mi<Dmmnm6izM 
j&) izwfaLT. TMomwmfo-tiz&by hmztetii 
zntz &&;(d R%mm2 o 4 mi (Dfcmnm 7 izft 



(6) 

10 

fo) ZfUfevm®. 2 0 5 (01<DBfiPg&7 bfc*fj^) £ 

A'^^^-r h i 5fr*>(Dft*m&mz\zmAtz>. m, 

£<Z>«&ICte, T«§HJ§Sffi±l;;te;£fijgg2 0 2/W&/£ 

H:MLTTFD$f 2 0 3 
fiE^nX. TFDif2 0 3^LTMi2 0 2 tg 

mmm2 o 4 i^i^nt^^ 

[0 0 4 2] Ml;, WAtfiM§TFT7i7f^^V 

ic, ±ffl©sK'sfii;M$n&swti i 4 o i (m 

IC# h*y h«{C^jS$nfcSt>cCDSW«ffi 1 4 0 5 (0 

i (Dfcunm 7 \z$tm) sgfttomig i 4 o 6 (010 

. P^P,SK7.b(C^) SJHTTiag.LT.fc.t^. JP 
<DP«flgn 4 0 6 ^LTA'7i'7'f h 1 5*^©^^^ 

sa3tc^AT^>. zom&izit. Tfi.mwm&± 

\z\ZT—?mi 4 0 2Rtf%;£&i 4 0 3*^fiK$n. 

SSfC&Ky HCfcfJ&L-TTFTiit^l 4 04«^! 
20 nt, TFT$f 1 4 04^LTx-^il 4 0 2S 
Zffe&m 1 4 0 3 ££#t®S 1 4 0 5 tJ&»tt«£*lTH 
•5. 

[0 0 4 3] BZ>*0 1 (a) KM 1 (b) KST «k o \Z. fift 

xvmwmw. i <Dnm±.\zmytWi 1 1 *«E«sn, «3t 

«i l ilWSii©ni:fifflMSi 3^i2®$nx 

1 4 #ffig£tt. CC9feffiM« 1 4 (DW&\ZM 
2*«E|ianTt»*. -f-tT, IMl 2©^ 
fife^^r^-r^^'gl 5 a t. CO«3tffl5 

so a»c»ofcA»*iii*ilAfc*3t«i 5bit«t«;t 
M 5jJigBB$nT^S. ^ffil 5 btSSffi 

±&izwm.m<DftffitfMf$,2n. mwzwL%Lm<DQimm 

Tfe^^^l 5 a (DTtSriSSfCTSttT. 0O±®^ 
i©/^7^7-<hiLTil LED (^y-f^--K) 

[0 0 4 4] llISflTd Sig^!«^©t^fC^ 
« Sft«S7©rp1©ffi*7 a*^7t^«n^>0D^^<^:ift 

\z. jj?-7j )v$ s<D&m&mami,zMtfit<nitj&yt 

SET'* 5y77?vh^^l5 a *»¥iSfl5>C B 

[0045] x\z&>±<D±5iz&rfi2tifz&mmMm 
(Dmrnz-o^rmmt^. 

[0 0 4 6] 5t"T, RWS*^(CC»l.iTI»^-r^, 0 
ttHlK4Jtt<&«3t*l 1> ffiffiS^l 3. 
^^5^^-tl^tlSjgL. ^S«3*iii®», MWfl;® 
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zvti* sm 3 ^©8jjd«ek«-i;t, mxmi i 

©Si® (W«S8) Rtf©JR (l&Rffi) 3feOtfi:*n6©«f 

m©9i*£*iM»-r<5. 

[0 0 4 7] SiSS!a*fCOViTiftWrS. Ay 

* ?-f h 1 5 6 OmZMlt®. 1 2 5;tf&*§g« 1 4 fc 

«fcoTBr:£©flKti:fcD, £tf*&7©PBDf£7 b«tt) 
i&&m3\zmA£n, JKIiJf 3 #7— :7^;u 

ttftjtC 1 3 fc^-ft^ftgiaf-S. £©£#, $ 

SB 3 ^©Enjn«flEtc^ dt; i i ©j§i® (0J3# 
si) (tttttg) *otfc:*'n6©«i»w©w*a* 

[0 0 4 8] cct, @7l;^LfeJ:5l:, miMMB 

s©tt**aastfs©M£Bic*t>TH:-jR£. k 

*^IS©»«*T©#tt£tt. fflS^tSfeOTftSJl.jt. 

*. W6. {KfcAy^f h 1 5®jaff£#jA<r&lcJ: 
Sffc, H-IfttWl/T. -/£©ig»J*JET;i©ffl© 

iSFgsiS^Srff -5 fc«£>gcWi:3 > h h £ its 

ice 7 K*bjfc*ns«r tttt^©^ a-7&m±mizmm 

h«« 6 tswms 7 ^iT«si 3 tgijDsnsa? 

@6 tswii 7 75«ij$n^„ fin*>. ^mmmmx- 
its Ay^-r h i s^AfivtcR^tmm^izit, 

(C«fc»9^^3^|gK^n. /b^-fM 5Sr*fl"L 
fca»S!**«ffcf4, B7fcjSLfcJ:3fcaiMST©«r 

e^*i^«s©^Kia«^sr-r 5fe»©a?saijD«£E 
izmm-c$>z>. z\ti*><DKmmR<D<&&\zm-&-r%mm 

Ste**. «*©»a&«lCtH>T#«lMlEE»©Kjtf 
^©WttfttfafflapTCflfttfc^ftSOMg. i&ifctt, 
S^Wtc**T* <itl:J;0 JtttttSA fcffton*. 

© «t ^ tmmzfi o mm&wo&wmti.mmz-i 

[0 0 4 9] ±i*b*:*^Jfi»*lc«tntf, -fi^O^ 
^©fcU#©fcVvRW9*^£3ja9^££*3!J9il 

iOt»-rnK*^Tt>K3> hTiSp^fi©*^- 

[0050] m. mi mmmmiz <tn«, 1 1 s 

tfl 2JCj;OSW3 , JS*i:@iSgyS^t©^-rn»Ci3^ 



##tt<i:©feii^©j^S^<S«r-5it^nJffit3a:S 0 

• fittflt. t>b<tiffi^ffi«tcj;o j en-?n©{4e{c^ 
[0051] 35 k. ±mvtc*mMMm-vit. &mnm 
**i"*«tpfr«l^DT:t)«Jrvs.-z:©j;5"fc:«)«Tn 

'o tf,- RStflffil 7©&M5£fl!HlCJ;oTft<; L&Sl® 
(fi&®) t:fi-a-*^i3&«T?*, Efl£it:«fc*ttaicJ:-3 

. ©;fc, .S§S^©S®Ji£fiffifc,(V.s/ Mb) Ufc*®-. 
&1&M(D *>©*>£>& -5SiM9©^M«[«$:EB LT "£> <fc 
i©J;3fc«j«-rntf, fi#«*7©afisKa*K:j; 
5fl-$fc©l!*9ji*£|»lfcU «Btt*fiI±3-a-*;i£j&« 

J£fi£LTfc<fc<. Enic«k9»iil!**«fT3IRfc«jS 
BSlfcTfr*. 

[0052] (jb 2 mmmm) #%m\zto*ma,&m<D 

*0, 0 9(a)li m2*MJg<iir«£E#t«;g©--0ij 

2r^rs£^¥® o . m 9 (w b. z\ <Dfcmnm<D 

30 mi mMMt&t m cm^.wmzz>^x\i.m vmrnzmz 
#u, -^©tftHj«*flg-r*. n. ^©nis^ntea^eg 
tc^»6vh'j^xs!©jsa*^gnii-rst>©T*s 

tt©-fe^>>S©S«. ^©te©?SSSM(rt>jSfflT 
[0 0 5 3] 0 8{r^fJ;rilc, K2IUtMT». IB 

immmmtit^t. T«*«±©jg 2 
aasw«±ic»^snfcaw««*»6a:5 as 

1 «ffi«Sffit8«g©*S;*fcL, ajiiK^snfciEWK 

^>nT^**^±»CH^* 0 -t©ffi©«J«lC^lsTtt 
[0 0 5 4] BP-fe0 8{C^T s fc-5fC. i§0J«« lffiiJT 

a, siniRi 9 ttt^f^iS]ic7t*>^«ia^ig$nT 

hft**UTt»*. TFDStE^TFTJlS^Sfllit&T 



40 
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[0055] T{Bd©^Hjs^2<Drtffi±t«, m 

3ttt©7^UJHIHBlCJ:oTKftSttO. 8Mm©fflifb 
tfMf&ZtlT&iQ. *r<D&ffi_t\zi. OlI%©Ndi& 
j&bDbfcA 1 £2 5 nmWJs.^.TX/'W^U 
#t«4 1 ia«»)JSilTtJ4. ¥i§i®£#t«4 1 l±iz 
it, &nm4 1 2Sr^LT, tly-y^ )15> 4 1 4#J£ 
fi££ft, :©*5-7^M4 1 4K«U R (#) . G 

-or) . b (m <D3&(Dm&Mfimfcn?-z>-ctiim 
$nxi)-5. *^-7^;ur5'4 i 4<Dmm±izitmwt£ 

«MW*«HS*lT;fe9, £©«§flgl©^®±»;:3if&© 
X ^©jfBJlW^ l 6^*1 TOSflCiOM 
S*ITV»*. *7-7^J^4 14©tfiiSI:M^ 

n^x h y-i 7'#<Dmwnm a i 6 #f±KS9i*& 6 £ 

3Sltt"^Jtp(ca^:i2?iJ$nTV^„ PMS4 1 6© 

£©E[6]&1 B\Z\ty}d>ifm^m^ts.^o &m 
JitS 1 3 TkX$ 1 4i LT, 1 /4 fflU 

[0 0 5 6] Htcfg 2 &KJgjBTtt, d^ffi 1 1 tiiTt 2 

•5. z\tit>£>myt&i isu^i 2©sig$tiip i&ycp2 

4©j^SttC l&tfC 2©;£fatt;fc*, e = 4 5SP#tf 
®MW$l (ip-fe, l/4&g&) 13ay:i4C!)I 

ffittc i»^c2©*iftt-a-r«*ifijKitsnTir» 
■ fctt*«n*2n«iis«j£-r*. ^ss3»ctt, 30 

[0 0 5 7] 3CKSB2|M6»S|-ett, jfi®S>*?*© <!: # 

bTIS^^nTl^o ^7y^VhU^^i4 13HC 

[0 0 5 8] «±©J;5i;:#ij££nfcSfl23y£^li©i£ 
H gStC 43 3 fgf&«EE fc*f T 5 sstsyg;^ ©K 
R©#tt<h@ig§««^P#©@jg$T©#tt(i:«. m 7 lz <o 
*l/fc»l^*»iO«*iHttcD«i6lS^t. i*K tfl 
2^J6J^li©jgSgBS:Kijrr-58Sfc«, «#»IWSD»# 
©S^tt^ttRif (H) Tabs, £©<fc5(c:v-v>j-:7* 

&4 1 eowm^SOJtaBn^K^KW^SffliiLSc: 
[0 0 5 9] 5fcfc£t±©J:5JCtti«Sftfc»2*i6»J8 

©iof^fp^Tiftw-rs. 

[0 0 6 0] 5fe"f, R»S*«fC."Plr»TKWr4. ^ so 



(8) 

«h 8 \z&tfz>mftWL 1 1 . i 3 fc-e-n-pna 
®u m&mz&mm®., )v& 4 1 4£ii$ 

L¥i§iI5««4 1 lKJ^TEJfSti, W<yc<B^«l 

jsut, <@7fe«'i i©j§ii (9i#so 2fctf©jR 
Ji) afey J tc-€-ne)©'t'H©^5$sr$ijp-r-5. 
[0 0 6 1] sig^a^ict5^TifiHj-r^ 0 

£ 7-f h 1 5j&v<~>©3mfi§ft«l 2&tf&fflM«l 4fC 
10 ¥S)iR»«4 1 l«t0fficSS3{C^A$n. « 

«s®3^©sij!in«jEtc^i;T, myt&i i©jgji m 

«*) i»« (ntflcSD . &tf-^©<£fig©9i.5££3ifjiap 

[0 0 6 2.]. c^\x\ 'mimmmmom'tiimmiz. m 

2£ffiMmz&^Tb. AyZy-l hi 5 ©j&ffBti* 
^TPftTtt, i§HJ§*ffi6i:^HJ!*@4 1 6^^-tTfg 

SB 3 tcEpjijn^n-sjS^igKmjE^i^-ia^jc^LTffl 
a&*J:3t:, S^mffi6tjiBj^g4 i 6*tffiio$ti 
!o S. BPS, *3feifi»!8T?tt, 7Xy ^ 5-f M 5 *#jS*T 
b&KWS!**«pfcf4. 07l:gLfei5S:5WRC!) 

ft&izm&Litmmm&izjiQMi&jg 3 ^fg^^n. /n* 
Afttottmtfiiz^ nTtt» 3 mmmmi LTP«t5. 

[0 0 6 3] ±MLfe*^JS^Ii{r < i;tl«. -fiefco^ 

*^©fci;*©^viSita!**iSjaa!**ts«osi 

) t©^-rn{r*5liTfcS5n> h5X hTii5afi:©*7 — 
[0 0 6 4] ^ 2 ^JS^tt<D^3»Slt« 4 1 1 

Tg^, *<D±.\zt>y-7 j frzm^&mm. mmmm 

#^>. 1. OaS%©NdSr^S0bit2 5 nmJ9©A 1 
S*t^8 0%S.LK*j§j§*l 0%©ffl^r^L, 

1 l tLT+^Jc^ffiLT^s^i^aig-r^ 

•5. " 

[0 0 6 5] Sfe, B3i£b*^4Ufc^aaRjt«4 1 1 

[0066] ci ^t, F^nep^#-r^^aias»ffi4 1 

[0 0 6 7] 1 ©ftft^ras. B 9 (a) IZtH? J; 
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-f •fvxDmwnm 6 o 2 • (08 ©s^ims 6 tc*^) 

tC*ffal/T. TfiJCDSBJ^iCA 1 fjti^X^'fy 
ttT(§Wl©5ffi6 0 2' (0 8<D^j§j@S*tffi4 1 
1 IZttfc) MIC I TOfi6^Xh7-f 

^ttTS«fi6 0 2' £l9fc-|HlDA;tl>4IW2 (BP 
^, W2>W1) ®)£93.«S6 0 3" (0 8©S9I«ffi- 
4 16CJ9*) *5It^$nX^5„ #S 
&HK6 0 2' «fC. Wl-WKtHgrogP^HPgBiL 
Ttglg-fS. fiP^; CCT)«t5fC¥®W(C^,TR^S6 0 
2' #JBj&3nT:fce.-ffiOjgBJl««4 1 6*J£fi£$n 

9. C.©^«fic<fcD@®3!«*£fT5££#«7tg£& 
5. ffi*, C(Di^tC^ffiW»C^TSW«6 0 2' 

SWE»iiIj|t.4.!)SlBr*tftO. HO**IC.J; 

[0 0 6 8] &fi:J6 2©J*#0!|Ttt. 0 9 (b) fC^TJ: 
o\Z, TflJ©S^S«±tCA 1 #*>6&#©&&f;&5 0 
3 (08©¥}§i®£&M£4 l KCfcffS) ang&Jgjftd 

fL 5lC I TOf^f,MtEWfi5 0 3 <fct)*>— HO. 

*£^©j§BJ3^g5 o 4 (i8 0M«ffi4 1 6fC*f 

IC, -€-©«HO«^«JB|pffltbT«(IB"ra. BPS, C 
<D«fc5lC¥®WfCj|TJ5:#tt£5 0 3*i^$nTi5^-r 
J."32WttS5 0 4^M$nT^5i«^/\'7^7-f 
M 5*»6.©JKA«»illItttao. £©««fc«fct)8a 

#HC HTMI-MS 5 0 3 7i^J^$nT*3l9S.t3S^»@5 

y^X«»^ffl©>b0!)T*D. &.391«& 5 O 4 12. 
T FDSf - 5 0 2^l / T^fi5 O'ltftttSnt 

[0 0 6 9] B9*ffll>TKWl>fc*#«Ttt**. B 
[0 0 7 0] 0 9 (a) (Dm&miZ&WZ I TO*?.S;5 

mmmme o 1 ■ ©7-f>f en $19 s^m. t<»j 

SfirtBiOA 1 *6fc5KS*Jl6 0 2 ' ©7-f>*I (W 
1) 546(im. J t<D±iZMf$.LrzI TOfrS&sagl 
t!6 0 3' ®5-f>« (W2) t5 8<fmtt5t. 
^S®JC«A$n^i^©5%*5 7 0SS£K» U A*y 



(9) 

[0 0 7 1] Sfc, #^J£jg3s©A 1 £#tSfii-£-©gffi 
CITOSWltS»)«lft©T?, A 1 g^iCIii^ 

%iz<<T2>z\ ^rcAi^mmtiTomm 
[0072] xwismmmm #ic. ±mLtz*%w<D 

10 [0 0 7 3] HlOfc*liT. Jg^gSti. Ay^7-f 
h- 1 5tl«Jlt4*I/U;i/ (±SLfcIlS^2i 

j&jBffi£43t?&tt&gB(ctt£) 103 zmm-tzmm 

gB<h, n? 1 5 SKM-r&^fiBUSB 1 0 

8 £, /W*5-f h 1 5©,6*T ' #,6*T£«J OlftitSjfi 

«r#Hfc£«1.4> 7t«#^T«*a*lTV»*. 

[0 0 7 4] gg»gMfii1#fi:, jK«A*;H 0 3tCgEig| 

X h*5-f ;N*I3SS1 1 0, XH^^BKl 1 0©(B»»m 

20 tttWslBl 1 0 a, «1/WH 0 3lcE»Sftifc;£SE 
S*l#«#»©-Wtl,T«!>Y F?-f/tH 
IS 1.0 0StfYK7-f/tBIH 0 0tCi5tj--5^S^ig»! 

0 0 a*«AT«jSSnrir»*. x-^gggg 

KMffsn noait mmmns vAzmmtmam 

e>©A*«#IC*t?^TX H^-f /tIKl 1 OtCttbT 
30 #^-^^(ctt$&-rs^tJc«tD, fc^— ^»*p«rr 

-5. ^*^ig»i$ijffliiHigs 1 0 0 a a, m^mwm^s s 
*»*i-*©infcflr*«3iH»3&»6A*an*fc. c©a# 

sb^iwm^- s 2 $rm*-r^. cn^gw-x. yk^a* 

tick D. #;6SEi8£ffi0rrs. 
[0 0 7 5] h 1 5S^a»gfl 0 8 

6©ja«r«i*fii^sL*s*tT, xwEMKai 02 
0 «. mnmzftwmmmizvL&rtyt' y-i vi sizm 

CinSrSttT/N'y^^'f hi 5 fit. sft^©J:3 
JC»«/ , ?*;H 0 3(^©^S«^¥jSiiSWg<&^bT 

[0 0 7 6] jKfl*iBttSB 10711 jSff«J*#a©- 

lifNflr J:*t-= y^Mlfft J: o*t»tt^* 

^;ps*mt * n t (c «fc o ^*r«*«^ s l ^iHiK 

KSlBl 0 8{c|ii^T-5. BP^. BAWfT'te, SfP#fir«t 
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SLfttftBBBBBl 0 8\ZihJ]2tl. A>^7-fM 

5 fcjjwtra** g©A<rMfif s l ^sitst i 
o 8 cm* sn v 3t«K««BEv Lotties n, 

[0 0 7 7] *BJS«TttWi::; ±a?tr$a#x H5-f A 
Biirb," SWBBflMVBB H O a r Y K 
A'IbISSI 0 OXtf£tt*gffi»«SP[n]g&i iOa*6ft«' io 

T, MWSil 0 7*^{Ji^$tl-5^T^m-^S 
LKl^T. jtBB&tfx-^aSfl-LTBSBKSJ 
in? tt*«BB»Bffi#B-B*K» LTffiBfc* «fc 5 

[0 0 7 8] .fcOAftttlZtt. ^-^BBBWBBB 1 

i.o a a. ,6*TisnB&«i o 7*»&m*aft*j£*nj!j« 

©mjERj££. «A«B7©*|]*RBBR©*H*»;:S"3 

R«Kl«JO»A*.- unfcttATXttflDAT. £3tBB 
■bMflHIft lOOalt ££T«)££B 10 7*6fflAS. 

-taiussi o o atj£*»K:«i&-r*j£*« ^©ftj£is;e 

KJ£SnfcSBBB*fflk:*BftShfcBBEK«tcBO 
BJc. ^-^BBBMBIbII&I lOalt ,&*T 
SJ&gBl 0 7*»6ffl*an4Aff»JIOTSLl:I^ 

wr, n-jzj't v i 5©^fl-p#tcfi, x k^-tahus 

AttH7©B*i8aBT©Bttfc:SrJ^T, 

n&BBBB*«fc:«a4fcSftfcB]EB:£K:«jo»>t 

«... £ttCfW.TXttiD*.T, jtSBBBMBBBl 0 
Oali, M«)«gf 1 0 7^e.ffi^$n-2>^ff^ft 
*tSLKStJHT\ nytv-i h 1 5 0,«ffl$l:ll Y 40 
K^-f AH»1 0 0#xiBi«fc«*&-r5j£B«^©BBE 

^*»£SttfcBaBB*BlC*jB{t3nfcBEES£fc: 

aihissi i o K^mmmmizm 

mifrZtlfzY Y^-i A'HSSl 0 0 tCiJlt-SmfflS^. 3 
SBBjjsJHfcftBfbSnfcX K^^f /XIU8&1 1 OKiJtt 
SBffiRJERtXBiSBBSfflKBBft^nfcY K5-f A* 
HSSl 0 Ofc£tt£«EEtS:£te**, ftISlC99SK 
<fc95t£3t>©T£.5;t#, ^SSfitcouT?-*^ so 



-e-ut, «A««B<bsn&Bffi»jeTBB«^arx/ 
x«^*«^&m^ortg^J;5^, x K5-Yy\*ieissi i 

0, 7*-^»B»W«®Bl 10a, Y AHJf&l 
0 0 R^itSBBliBBlBlB l 1 0 ©A— K'J'XTiSfft 
* { S?n v c:n£©0&rt©¥i&£^9&;il!jf£t;: J: 0 

TBftB»ji*ffton*. 

to 0 7 9]-urmwvtz£o\zm3mmmmz£n 

H ¥B»K«S©««SBK43^Ttt— BfcBBBflE 
{'*H-^>SW^^©SWR'©!ltf4tSJS^a^B# 
©jS»BT©Wtti:tt. fflJS&5fc©T*i&.2> ti^toC 
0 7tC^Lfe$O#S*t*RS^ii*T©!t#ftft^ 
^^WXD-^^ft^KlC^JfflLT. SBBB*Kt>» 

[0 0 8 0] ±»bfc*^«BBk:a:ntf. xaiftD^ 

[0081] (&4$zmBm) *&m\z&2>m&&M<D 

B4SEB»B*B1 13&»6B1 4*BBbT»Wr*. 

m4mmMmiz. *ftmi>wmizmm2nzTFD7? 
[0 0 8 2] 5tr. *HlfiBB*:B^6na2*FB# 

BBB^©— Bt LTOT F Dli/^jSI^^Si 
*»ca^TBl lR^Bl-2Sr#BLTRB"r*.. 
(C, 01111 TFD«»B-?£HBBS<ff£#IC«j£ 
WICjjVrVffiBTfcD, 01211 011OB-B' B 
liT'S^. B. 01 2(C*5ViT«, &B-*>&tt&£B. 

[0 0 8 3] mi 1 1 2 IZ&^T. T F DSii^ 

f4 0ll B9!S£2±lcBrt£tl&BMM 1ST* 

l®l'^l#JSK4 2. £6»J14 4S^B2^SIS4 6d> 
"=>#Sfi££n. TFD^jg (Thin Film Diode) £W2M 
I MBit (Metal Insulator MetalBB) £8t3„ * 
LT, TFDWMff 4 0er>Bl^BM4 2 tt, ^BJS 
«2±CBJ*Sn&j£B»6 llC«ttanT$30. ^2 
#114 6(1 ^2tt^©f(!l©-^|Tc&-5^«tt©SW 
R*6ft51*tI6 2KSf«SnTUS. B. 
6 1CftATf-^ll (BSETfi) &SBJStR2±<c^ 

BfcR*tTt>J:is. 

[0 0 8 4] ®BJSS2«. «AIW5X. ^77f7 
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mmmAwt. m2±mm4G(Dmmm.m\znt> 

^m®<DU.m*mmtt&t>tz^m-£\z\t, mmmi i« 
tfus-rs ^ tan^s. sri &JB8T4 2 ar #mtt©&- 

K4 2 0»jBK:|»aKfl;k:J:r)»liESnfcKflsBt*»6ft 

,[0 l 0J 1 5] i *JOI»iTttttC, iifl6 2(l ± 
)&Vtz&^MBn<D£oizmj5M J $>iEJjM(D7,Vy K 

[0 0 8 6] SIC, iB5SIW$6 2, TFDIMf4 
0. Mi6 l^roj&JUrjg-fSffiiJ (0*±ffi«S) (C 

«, mwt&mm2 9tfmi<bnT&Q. ^<n±\zmx.\iZ 
©Bf3tofiisiffla**i6sn&Ki^«ii 9j&»R»*5n-cn 

•So 

[0 0 8 7] «_k, 2«fi#H^fil / T,TFDffi 
»* : ?©» , P36»(0«tt3HT«Mbfc3&», ZnO (ttft so 
Mtt) MS I (Metal Semi-Insulator)^ 

lo*^, RD (Ring Diode) Uii<Dm^^ K 

*tt**-r* 2i%^mimwm^-**%mBm<DKMm 

[0 0 8 8] «±K£5K$fi£$n*:TFDfgfi& 
^S^lfl:-3^T@1 3 £#01 4^#fi8bTiK?)3T 

c^ii, inn mikm^- zmmm&tmzmi, 

fc««lHlISBlT*?), HI 4tt, *ft3H-?*«SCWH* 40 
[0 0 8 9] @1 TFD7i'f'fy-7hU 

* asi*®* ffiBja® 2 ± 

fcEWS 6 SB 1 ttl&*»0-« 

£J8f£T3Y K^AHIS&l 0 OCg^nt^t). 

owsiafiifcEMsnfcttRcx-^Ke 0**; fg2 

ZtlT^Z. ft, Y r-*7-f A'HJi&l 0 ORZfX F5-fA* 
@B1 1 0«, SW»«2 3U*t©#AaMILLfc»j£S 



(11) 
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&£tt£!tfAg11£tt£. ^te, Y h*^ A'lHiESl 0 
OSi^Xh'MAEKl 1 Ote. ^jtaSSt^&ilgfi 

ittaftbfc^asi c^snwean. ffiiznmm&mT 

[0 0 9 0] V MJi? *#©&H^fI«K:}3^T, j£g 
i6 0ll TFDItIf4 OW-^cDS^Jd^^n 
" T*3 19 (0 1 1 RVM 1 2 #M) — - 6 0 Mf, 

10 f B I 3 at/IIf 1 6 2 LT T F DIl$f 4 0 0 

wz^m^tm^n. 0 
FDmmm?4 orfTj-yytmtttK,, tfdik^4 

0£:frLT, iS*«S6 2RZfi : r—$m6 OmiZ&ZWi 

£hm3izmmni£tfmu2nz>. tit, mm-c&M-yt 
zmmnm6 2^K^t^^t\z^K>Kmmm.^nt^ 

«w c £ \z j; 0 jgau^TWTfcn.s., 

[0 0 9 1] 014 ICfcl^T, ^jfaSfcffiigeJIgg 

«, 39§S£2£. ztuzttft&mznzmwgsWi m 
(6is«) ltmws. swssiit wahw^ 

M&6 2 30*Ktt6nT*O. #lS**®6 2te., ^SEH 

6 1 icftisntv^. s^sffii icti, 1 1 

32MT^>^|fi]lc#DtT^D. £flB#lcE#l£n£:3Bj|^ 
®<i:UT©^|gcW-x-^^6 O^igtt^.nT^-5. =f- 
^6 0B, WAtflTO (Indium Tin Oxide) BSfc<!f 

<Dmyimn&wmfr o©Tfi'jtcte, 

T^^>„ III, »«ifilCI4, -^©ffl&fCjSCT, X 
•5. 

[0 0 9 2] li(±^Lfe c k-5(c, f&4nM&m<DTF 
S IS»I*EE©ig^ $r Sit HS^Bf £ ^a^*^»t £ T^J 

»#a.o-«*«jts-r*xa^YH5-i , Aiii»i 1 ox 

[0 0 9 3] (l«5||ffi^!i) 01 3fc^LfeY 

K7-Y /N'HSSl 1 ORtfX Yv-i A*IhIS§1 1 0 
±ItfcTFD7i'f-<7'7h "J ^XB»*a©#j8iS 
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mz&itf?>mi&%.zfi&mz-o\,*Tmi 5&t>mi 9£# 

S;^D7^@T*D, il 611 ^lGCPf^R 
tfSg2GCPfi*§©i£^0-e&9, 01711 XF7-f 

E18I1 IKi!)Sgt*3(t^)^amo& 

1 9 8, &mmi"<MZft-?Z> 1 HW^fCO-H*^® 

[ 0 0 9 4 ] 0 1 5 \Z*~? i ? K, pgflx 

H,gg©##g|$#) »C«j£T3SglRtf!g2ttii&^|£GD 
**-W5:3Y K7< 1 ORtfX K7-f/N*lEl8S 
1 10£tiSA-5„ igffcgjtfl X K5-|V\*IeJS§1 l.qK 

Jn^SEO||gSffl©^^$©^^^7>y2 12a 

X.m?>Zf2 1 2 aO^TKJ&CTjSig^S^fflCDtg^ 

> hD-;HeISS3 1 0 Y h* y-i a*!h]8& 1 0 0 RZtX 
y^lHJSS 1 1 0 lC0f5£©i««&, i6«{4, a^ttfi 
<DSiJ^S£ES:tt^T-5$iJWm^«^lHlgS3 2 0 t, KM 

*T$fJWlHlSS3 3 0 t&W\zm?LZ>. 

[0 0 9 5] H^-f /N*r]> hD-;HUgg3 1 OH 
Oi^CX h*^< A'tHjg&l 1 0 ICiStj-^^ill/^UcjS 

oiit&^SiGCP (:7V— xy— ;pn>hD— ;u 
/wx) I^s^i2 g c Pi^$** i g 

CP4fi£@SS3 1 l&tfSg2 GCP±/&HJg§3 1 2t, 

^-^fs^H^UTX K^-f A'lsIgSl 1 OJCtB^-T-5 
•r-^n> ha-)ims&3 1 3 t. X^ny^ff^. m 

>mm*an. ff§i;&tfsfS2GCP£j$injss3 

1 l&tf3 1 2Ki5tt3SglE:tf?fi2GCP{I^©£fiE 

s. >?*®ffl-r% l c Dmmmn&£.i&T2> lcd 

[0 0 9 6] %,l GCP£fi£[HlS&3 1 1 H ±5g(DSW 

^l*-fc^J©LTE5lJ3 tilt W. $k <DJVV7.fr Zttzm 1 G 
CPfI^£££Tf£. 

[0 0 9 7] fg2GCP±fi£|5Jg§3 1 2B, ±$©2$ 
[0 0 9 8] 016 lC^T«t 5 fc. ^1 R » 2 G C P 

mm*. mmz&tez/vuzmmz&LT&v, hg 



CP(i§l:I^iTX K5-f 1 o^g^n 
^7 J -^ffi^<tm2GCP{S^{cS-^^TX H5-fA0 
881 1 Oi^MSnSx-^fiftTH ra-©PtSi 
x~:?K#T£A;UXl@aW«t-5>. !SU;&tfSf§2 GC P 

(1) %tz&<D^-$ m^<DA)lX<iiSlZltffo-t 

zjvvxfrzmmu^jv (N-i) sa^r-sfe^cDx 

[0 0 9 9] Z.<D£vtemiX.Zf-m2GCP§il&®l&3 
1 ISC/ 3 12li*«. 09 AH llftfiOJtttl^lSft^ 

j5£$tlT*50, m?.<Dltl5ilHlgSfc:J;0. LCD^lb^f 

<o^m^<Ditm.^<Dmm^u%t z z t iz£ o , 

N - 2jB©/"Uk*©5iJ:&ve>&£0 1 6 iZ^LtckvUm 

1 3.wm 2 g c pm^z±i&Tz j: -5 Kflnasnriri 
[o i o o] nzf. 01 sc«v>t. H9-f/t3>hD 

-JHSS&3 10H C(D«t^f«tBlStXm2 GCP{f^ 
©5%©^-rn>&>£S&&9K:X /\*leI8§l 1 0 fcg; 
JSTS/WXte^JWy^-a 1 5%W.lZffiiLZ>. 
TV /W^flTOX'T 7f315 H £*T*9ffll|§l8&3 3 0 
CiSM^yf 3 3 1 *rflHr»fc#j6*T (*B*T) tHff 

30 khmlt. mi Gcpmf?&&&?z>tmz. tmrn 
3 3 oicj:*jjijtrai«iijft«rtnitt, «ah 

■€-©«UilS*IC*^< g»X-f y Off t»n 

;^S^-f7f3 1 57j^0^^n-5 o tot, %x 
?>72 1 2 aOM*T (»*r) ROtjMrfcjSCT. 

[0101] W, uO±5S/^Xi^<7f 315 
{C*3tt-&«J0^A«jf^«, 01 5 (C^tfc<fc5<C^T$!l 

p@?§3 3 o^e.^Tx-r y^3 3 i izmztiz&frm 

[0 10 2] 01 5l:*HT, M0«A^|slK 3 2 0 
so II X H^'f A'0SS1 1 O^f-i'flf^OfcJilCffl 
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l>-5ilStt&©«ff (VHX) . <Sm{4<DttJ£ (VL 
X) , g*Pttfe©«EE (VCX) ft£®ffi!i|l«EE£ttj£ 
•?ZXmnt)W&®&3 2 1 i, Y K5-f 0 0 

&i£^imn£.i$.<Dtztb\zm^Z>&W.@:<DnEE (VH 

y) . <sm&©fij£ (vly) , mmn&<DnK. cvc 

Y) &£9M0ttE&0M&?-£YMftttttl9tt3 2 2 
[0 10 3] Si 7Jc^-TJ;-5fc. X H5-f/tB*l 1 

■ o ©^©^^^^--^^^tt^-rs x h v-f/t 

0SSg|5#l 1 0 a Cite, h'7-r;N*n>hD-;HiijiS3 1 io 
OOTx-^a> hP-;H5jK3 i 3 (01 5#flg) 

3) <Do*><D— 0©l^;i/£jS-f 6 £>;/ h^?©f?T/£gct: 

fg^HSYNCt. XK7<A0SSl 1 Offl<D*2pi7D-y^ 
XCKt, l»S?«!IIIJ®K5B-a-6n*/t;^«#T*« 

*m& is'VMfiR&r* 2 mm^X'$> z> f r int ta^A 

73&&IUS83 3 0 (il 5#I) d^tEVHX, VC 

t, h*7<A3>hD- ;nai8S3 i (XD/wxmnT*^ 

y?3 1 5*6GCPI^ (HlXtefg2GCP{I^) 
ft*. 

[0 1 0 4] 01 7 K£^T, X K5-YA|5JSgg|$#l 1 
OaH y7hl/yX^4 0 1, ?y^®&4 0 2. if 
>— X^r-;UZJ>hD-;HplS§4 o 3, GCPra-^ 
M4 0 4, FR^a-^*(5JSS4 0 5, U^)l>>7$m 
S&4 0 6MLCD H7< A4 0 8^MTM$nt 30 

[0 1 0 5] X K5-f A@8S8B#1 1 Oalt 

4 0 1 ICJH^^LTfT<. ^y^m&A 0 2 tt, 

0, S*x-^©->7 hl/v 5 X^4 0 1 ^©Sgit^H^ 

SftfctCZ^T&i&T. Z<Dyy^m^4 0 2(-7-y 

[0 10 6] CdT*. GCPf3-^4 0 4(3. 1 85? <o 

jhibj ^ tz o mso^co/t^y; ©^ £ & 5 g c p ft ^ ic 
fi^T, ^U-xy-;^rj> ha—)um&4 0 3 fr^s 

[0107] FRr3-y4 0 5G. att#iifl]«ir«E 
l'^)\<tf&t)Z>2m.m^-c$>z>FRm^$:m^T. gc 

Pr3-^BB4 0 4©e^m*©«£E«tt*aiRflBIHJ 

m\zR&21^rtz$iM$:ft^z>7-?m^ztii7J•fz>. & o 

ftttWfcte, ^•^Sftfc^x-^ (ry^;H) © so 
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MSBICJSUT, Sa^JWIfflKO^T, LCDK5i*A' 
4 0 8 ^J^TSg- h^>vX^©;fr>/:*;7fs*|££ 

z.<»Zio\zmmm (ihxbh) 

^T-5x-^^©«JEU-^;P$rSe$-&-5©«. «A 
£3£flitigft-f-5;ta£>T&9. j£gfi#©;i->/:t:7mj£ 

[0 10 8] Iffli^l^^tlfcLCDHy-fAMO 

*iui&4 0 mz^r^^mzn^viznmv^^v 

it^-^^-^d^t^^r-hfcA^^n-St. LCD H 
5-fA|sI8S4 0 8©#h^>vX^ti^><r. *>W-:7 

aft, &/^7.©sjEfii#. §y-7XBHH>c* 

iSte^f)IVHX > VCX&tfVLX ©*&.£.-£• 

. felt K. «fc K) Mfe £ ft.*JWE« ft -5 ,. . . . 

[0 10 9] k±©<fc3jd»j*3ftfcXK5^/t|§Fg5» 
#110 a^IS^TSSX H^-f A'HJS&l 1 0 (0 

T{s#£n. a^©x-^*ii 4icpp#ic^$n^)^ 

[0 110] HlCiff^il 8©*-f S.>if?*-b 

[0 1 1 1 ] 0 1 8{c^-rd;5Jc, X K^f A'lsISSl 1 
OlCte. #SS?WF^«trRES«^^A^^n. ^nt 
3£firLT. ia&JWWI;:«liltf6 2® (=N-2<S : 6 

4 pgii©«-&) ©/i;kx ©^ <=, & 5 g c p m m^xts 
£ft. wiz. ^<Dmm\z-D^xmm^^)v 

2, PgPly^5;Ktf|®I@UA;l,0£^T«^-* 

<t. GC Pff^fcSt^T, GCPf3-^4 0 4l;J; 
0. -f-©2#g-^5#g©A;UJS.©;$'-fS >{fXy £ — ? 

t. FRfn-y4 o 5\z&K). MRmmmiz^-fm 

^©^->«BEX«^-7«)E©Stt^se$n, MIC. 3r 

[0 1 12] ^©1^. ^-^ffi^iaiRMM (lHffl 
IW) ^©2fiS$:^-5B#F46<J^fiJ^ijSA/^;i,©Sii^ 

H©*^, lH^F B ^©*>^®^ifS^^fc$1t^«^ 

t»sn«*iiu^'o ,i,2, 
z.<Dtztb. *mMv>mm\z&ttz>mm&7fi 

it, Z<D£?teM&lzM'3^T. AJ]'T—?<D7ji-?mffl 
l^;HCjSUTx-^ffi^©;t>i|i£^fl;£i*T<^£. 
IP%. »H^;P0fll*>6l8BIU^6 3ffl^ifiW<8 
<C. ^•>*§©^b*«M / >LTfT<©T. «fc 0 

>*s©n$:ftijp-r-s>feJ6. 01 6^1^301 8 ©±^e> 
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m&- 2" ffi 6 4PgiB©*^IC«6 2{B) © 

*)i7. ornfr* is. 3 g c p & lt i> s ©t* 

GCP£j£IhIS&3 1 1 2Til PgP 1"<;P#± 

^•5 iCtag -p TlWMMHfc* IC» < ft -S 6 2 <@©/X;U7. ©?U 
1 RZfim 2 G C Pffi^tSrifc* 
10 113] CO±5ftttfS»^GCPfif 
teSg 2 G C Pff^) [Cg-^T, 0 1 8 tc*5ti 

T, l^v^2t«rirr;"»jrr*T:HJB«BDr5-trG- 

CP«^t©2#lO/'!M^?,igl H#!r4©*l7i: 
1 H$|W©5SGCP{I^*©5#@©A;P;*;&>i=,iSg 

[0 114] -C-UT, El 8©*Tat^Lfc<k3K, 

— =>©5*-*itt£. £t« (Nffg) t©raic«^^n 

Wfc*ttTFDB»*^©l,#HfflfcttilT3KTFDe 

w*^ (ffiffi£t«tt) tr*. £©*§*. x 

[0 115] H©J:3fc, 5*— *ra^©:j->«a«*ft/'« 

[0116] £t±©igg, *nmc>Mm(Dmm&miz£ 

0, 7ti®7>7'2 1 2 a#j£flm#Ktt. E«*S!*^£fT 
5d<t^T#, 7ti!i7>7'2 1 2 aXSJTfiflcfi, jSigH 

[0 117] ££T*&W©JBtBTtt«fK:, h*7-f A*n 
>hn-A-0K3 1 0<D/t^fi^'f 3 1 5 (0 
1 5#Hg) ICcfcO, XK5-fAB»l 1 0&t5tt*£Hf 

an ^;w:2fT5i$flD«m©s^ffi©&*£ $ ©kj£ 

t*»>72 1 2 a©#Afl"fc£i;TKW!!**ffl 
©»^C«0»A.&n*A>, X(«ig7>72 1 2 a© ■ 

[oils] se^x, iwiu^tswaa^Ktij 

ifl#T©#tefc:aS£l,fcH«, EPS. i§j§^T©!ffttft 
»©^P->' , *«*l!BCfiJffl-r*H«frs«k3H=frPB 

wu^fc^sx— :?«^©a/t;i,;*H©Rj£ (a# 
01 6ir^Ufc'*iGCPflr^{r*j»ts#WfH 

U^;U©^(r^-r^§/N°;P7.©^fil©|g^) SrfTA 
«. iSil3 , J«*P#©n>h57. 
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tttt(3t£ls£Hfll. EPS, E»35R©*H£ffl*§i©XO 
01 6£^Lfcfgl GCP«^tC*»t**»WU^;p© 

^j*fc^-r*#/r;u^©rapi8<D^) efr*.t& gwi 

[0 119] «±R9lLfc«k5K:. £5£16&ffi©ttJI 

[0 12 0] £fc#f£6S©J£liTfi /IJUX^X-f 
^3 1 5C«t*Jt*W«*a:«DftA»^lcJ:*). 

a***- Htaiaaf*^- Ki©^D^^.*ffl3iJ. 

[0 12 1] .(SfSeHJgJ&Sg) 01 3K*LfcY 

h*7-f/f@JSl 1 O&tfX b*5-f AlUgSl 1 0£#2k 
±i£ LitT F D 7^tV ^ h U £ Xig»j#5S;©¥i§j© 

SlfCl3tt*«lfig2a:^iiif^Kr?HT0 2 0*^0 2 1 
20 flaUTKWr*. «. 0 2 011 SEI&g«©JI#W*?fj6£ 
S*t^D7i;iT$f), 02 111 2iI<D^Sflf 

©H[»**"r«*HT*o, 02 in fe&mno&m 

ffi (DC«BE) (cM-T-SSjI* (T) ©!HH40Ta&.5„ 
ft. 02O(r*3HT, 01 5lZ7jiVtzm5mffiMm<Dm 

[0 1 2 2] 02 OlZ^t^olZ, «§ll I5i 
J6^^JCi3^§^lS^2GCP^fi£|5Jg§3 1 
3 1 2 a£tflcr?;l,7.ff ^7.-f y^Z 1 5l:ftAT, 
ao ©GCP^fig@SS3 1 1 ' ^mXTzYv^J^>Yu— 

;he!8S3 i o' ^wigett, gisnvmmz 

&rtz>mwnfii&i&mi&z 2 oi:«^t, ^istx^2 

Y««*«<&0||3 2 3SI/3 2 4t. S1S^2Y 
#jm^Jtt^|5J8§3 2 3^2/3 2 4*^©$iJ^«EEi£rY K 

7-f/tnBi 0 ons^W(c^-r^>$(jw«£Ex-r>>^ 

3 2 5«h^tf*!l»m*^*SlHl!S3 2 0 ' ZmZ.Zo C 
©tt»«BE^-f y 5 1 3 2 5 H AKITMffiaKS 3 3 0*^ 

tt>&*nsjSifl-ftme^SModeK*^v»T«si«iff*ff 
io wmam-SizmmrabZo 

[0 12 3] C^T«f(C, $«P**«i^[pIgS3 2 0" 

tt$&isiss3 2 3 it. s^gy«*ffl©^am^©^Kffi© 

^©S?Pt*^)iS«fe©*/E (VHYl) . <£®<£© 

mm (vlyd , sip«ffi©ttji (vcyi) s-a 

*&!h!S§3 24«, »2W»«BE©— «tL/T, 
^ffl©^4fs-^©&Sffi©ia^©Sipt^:Sii5«ifc©« 
E (VHY2) . {£«fe©«JE (VLY2) . S^Sft 
) ©ttJE (VCY2) ^-«l©^2$!l^mffi<>:LTttl&-r 
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-5. -e-LT. fflfflni£X^ y^3 2 5 tt. ftM?>y*2 

i 2 a©#^fl->r^i:Tm i mwniz&Y n^-r Atugs 

1 0 OlCilftWCtt&U 3t^7>^2 1 2 a©£*TK 
;Si;-Oil2$f|«Sffi£Y F^-f A0SS1 OOtMWI: 

"T. YF5-f A*|e]8Si o o {r«t o;-m^«iswr-si:^ 

[0 125] 02 111 Z<D£oiz£.f$.-2ntz2mm<D 
[0 12 6] I2 1C*HT, W, 1 M»«£Ek:»tJl»T 

T, y-ViJ-*9^ht-KTH i§ii^!S:*P#©;£ 
SE«#fc:,fcOBl&Ufc»&©:frj&J. EPflDttJEE©*J£ffi7Ji 

in WE©«E«a« a v titf'b s v » & » . asw^s^ii 

91-5 <ft5. 

[0 12 7] tot, Pgi^l^^^i:SI*^«*B${c*3tt 

*ks#*.»:©h«£, m7 iz^i,rzmmms.izmT^m 

mmT<0&&\zm&l,rzM&, fin*., jgji*T©#ttft 

&©;* u-7&m*:mizmm?%Mm tr-sj: 5 c#rj 

WU^K#T4*2©fligfM«EE©»(:j£ (Afliftttt, 
«EEVHY2, VLY2, V C H 2 ©fi©|§:5£) SrfT*. 30 
Si§l!**l5©3>h 5* h Stt 

*. H«fic 07 izTjkLtcmmnmztt-t&fcSimRo 
¥fmzm-&Ltzm&. bp*., s»*R®«Ftttti»cD^n 
- Jzmxm \zmmt & m& tt 3 <t 5 ic &mm wv 
izn$-tz>wi,i<DMmmz<Dm.iz m&mz\z. «eevh 

Yl. VLY1, VCH1 ©«©!££) *(tA«, R« 

[0 1 2 8] \zk±.mmi,tz&v\z. m6$zmmm<DW& 
■tfix&it-r, ^mmmiypmzhmmmm^mizh^zi> « 

61 1 S^2 MilES«t5tEVH Y 1 « VL 
Yl. VCY1. VHY2, VLY2WVCY2©S 

«. iS«e©«JEVHY 1 (VHY2) <b<g*{4©mjE 

vlyi (vly2) tmmm<k<Dmi£v C Y 1 (VC 

Y2) At&RTa*jJ«, B2 1 CjfcLfc.k'SfcifeifiSflte 

«jDm*.&tt*ifi?)fc:*v»T, mi<Dfammi£tm2<D so 



utfitLTtiK gp^. mmzx-i.y^-ewo&pL 

±»©Rfi«»j£Lfc*:m«. £l&tf3 2ffiltp«EEtt 
— *t©*JE;6>'=>&oTfcJ;H. 

[0129] *saso»«Ttt»i:. mwn&x^y?- 

»S^fT-5 ^ t^T^S<DT3rffl±«|iJ-T*^.„ 

10 [0130] BU:©* 5 RtfJB 6 £Jfi}g«Ttt, ^fffi 
"4fflffii)jft" KS^T. ^-*{I^£ftir/t;u*© 

mRzt&mmizj: K>Mm2nzmi§.m$:f%mi"<)uz$i 

**, *^BJt«tn«, Mia#S¥2- 1 2 52 2 5^ 

[0131] (m 7 mmmm *%mz&z,m& : £w.<D 

M7M1&Mm&m2 2*^0 2 4$r#HgLTBi^-r^o 

minmmxi. *mwmmizmm2nz>TFTT? 

20 r^^YhU^7«f B gl©^Jg)glT$^ 02 2 
H >«SSM©iii#^««$:^jES-r-5vh.iJi'X*c{c 
^^*ifca^:©ia*^*3^^#ffl*^, £*«©4MS 

0T$D, 02 4H 02 3©C-C' #rffi0Ta&-5. 
«, 02 4fCi3UTH &Jl-*»4aMf«:Bffi±T«*i»r 
«fc8«©*£S aB*#Bra*KI8R* 

[0 13 2] 02 2(C43^T, S5 7|£&E^<1©TFT7 

h y ^^*sc©*aas«ts!*as«Ttt, 

V h >J ^X^fCffiB$tlfcm2 «ffi©*6©— 0UT*.5H 
*^@6 2 5:$iJffllT-5^:i?)©TFT 1 3 0^V h y /7^, 

tti 3 5dtTFT i 3 oov-^i:tgwi:M$nx 
^s. t-^8i 3 5fc#€r&trHffe«*ls i. S2, 

ffiPSTSfflfC©^-^^l 3 5|^±{C^LT. if)U~ 

zfmzmm?%£5izvT ! bBii,\ s^, tftuo 
S©^-T5>^t% jt^Etti 3 i 

Gl. G2, GmS, ^©iS{C^|©^T'91jDa-r ^>«t 
•5ICl«/S$nT^S„ Iitg6 2(l TFT 13 0© 

t^stft 1 3 o &-femmrzv*<DX'r y?&mc 

SI. S2, S n S-Hf^©^'f = >^T»#jAtJ. 

is^«® 6 2 ^Lxm.^tzm^^nrzWi^^(D 

IM^Sl. S2, -, Snli ttfamiS. C&'&-f 
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z><D*ffi<rztb\z. mmmms 2 tttfanmtomizM 

[0 13 3] 02 3\Z&^T, TFTTKIStLT 

3) ^is^e»nxi3»9, ia*«ffi6 2<Dfflmv>mmz& 

^SotT-i'1 1 3 5, £4*11 3 lR^tiHl 3 
2^gS:^^nT^S„ r-^Sl 3 5H n^^h* 

i ao^v-x««i:taw«isnTv^. 

16 211 b*-^8 8 £fl-LT¥*ftJ18 1 

13 2(1 *6«feM5r^LT^*ftSl affl5%OKK 
>«*36»6BKSn&JB 1 CftfflBBLT 
£t>, S«§117.0,$ii^t5. M#I8.1 
a © o *> m f*±^ 0 ©*MMH*TjS L fcf 1 -v * JHB* 
8 1a' »C*fl6]-rSJ:5(c:^*ll 3 UMEHSnTiS 

d, £sai 3 itty-ht«tiT«iit*. c©=k 

•5 fc, £4g§? 1 3 1 tr-^i 1 3 5 £«£M-r-5<Sfilf 

(eta**. g^^Hftws i a* (c^$^i 3 ia«y- 

NSffiiLT^|pJgE«$nfcTFT 1 3 0 /^I£tti=>ttT 
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CLAIMS 



[Claim(s)] 

[Claim 1] Liquid crystal equipment characterized by providing the following. The 1st and 2nd substrates of 
a transparent pair A liquid crystal layer pinched between these 1st and 2nd substrates The 1st transparent 
electrode formed in a field by the side of said liquid crystal layer of said 1st substrate A driving means 
which drives said 1st and 2nd electrodes so that liquid crystal driver voltage impressed to said liquid 
crystal layer through said 1st and 2nd electrodes in the time of lighting of the 2nd electrode which consists 
of a transflective reflection layer formed in a field by the side of said liquid crystal layer of said 2nd 
substrate, said liquid crystal layer of said 2nd substrate and a lighting system arranged in the opposite side, 
and this lighting system, and an astigmatism LGT may be different from each other to the same image 
[Claim 2] Liquid crystal equipment characterized by providing the following. The 1st and 2nd substrates of 
a transparent pair A liquid crystal layer pinched between these 1st and 2nd substrates The 1st transparent 
electrode formed in a field by the side of said liquid crystal layer of said 1st substrate The 2nd transparent 
electrode formed between a transflective reflection layer formed in a field by the side of said liquid crystal 
layer of said 2nd substrate, and this transflective reflection layer and said liquid crystal layer, A driving 
means which drives said 1st and 2nd electrodes so that liquid crystal driver voltage impressed to said liquid 
crystal layer through said 1st and 2nd electrodes in the time of lighting of said liquid crystal layer of said 
2nd substrate, a lighting system arranged in the opposite side, and this lighting system and an astigmatism 
LGT may be different from each other to the same image 

[Claim 3] Said transflective reflection layer is liquid crystal equipment according to claim 1 or 2 
characterized by consisting of a reflective film with which opening which can penetrate light from said 
lighting system was prepared in each pixel. 

[Claim 4] Said driving means is liquid-crystal equipment given in any 1 term of claims 1-3 characterized by 
to have a 1st supply means supply voltage to said 1st electrode, and the 1st control means which controls 
said 1st supply means to switch voltage which this 1st supply means supplies at a setup for a transparency 
mold display according to a switch and said lighting according to said astigmatism LGT to a setup for a 
reflective mold display. 

[Claim 5] It is liquid crystal equipment according to claim 4 which is further equipped with a lighting means 
for switching which switches said lighting in said lighting system, and said astigmatism LGT. and is 
characterized by said 1st control means switching voltage which said 1st supply means supplies to a setup 
for a reflective mold display, or a setup for a transparency mold display synchronizing with switch actuation 
by this lighting means for switching. 

[Claim 6] Said driving means is liquid-crystal equipment given in any 1 term of claims 1-5 characterized by 
to have a 2nd supply means supply voltage to said 2nd electrode, and the 2nd control means which 
controls said 2nd supply means to switch voltage which this 2nd supply means supplies at a setup for a 
transparency mold display according to a switch and said lighting according to said astigmatism LGT to a 
setup for a reflective mold display. 

[Claim 7] Said 2nd supply means supplies voltage which has actual value of magnitude according to 
gradation level which gradation data shows to said 2nd electrode. Said 2nd control means Liquid crystal 
equipment according to claim 6 characterized by controlling said 2nd supply means to switch a setup of 
each magnitude of said actual value over each gradation level to a setup for a reflective mold display at a 



setup for a transparency mold display according to a switch and said lighting according to said astigmatism 
-LGT. 

[Claim 8] Liquid crystal equipment given in any 1 term of claims 1-7 characterized by having a color filter 
further between said transflective reflection layer and said 1st substrate. 

[Claim 9] Liquid crystal equipment given in any 1 term of claims 1-8 characterized by said transflective 
reflection layer having irregularity. 

[Claim 10] Electronic equipment characterized by equipping any 1 term of claims 1-9 with liquid crystal 
equipment of a publication. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention belongs to the technical field of liquid crystal 
equipment, and belongs to the technical field of the liquid crystal equipment which can, switch and display a 
reflective mold display and a transparency mold display especially, and the electronic equipment using this 
liquid crystal equipment. 
[0002] 

[Description of the Prior Art] Conventionally, since high-reflective-liquid-crystal equipment had small 

power consumption, it was used abundantly at the pocket device, the adjunctive display of equipment, etc., 
but since the check by looking of a display was enabled using outdoor daylight, there was a trouble that a 
display could not be read in a dark location. For this reason, although outdoor daylight is used like usual 
high-reflective-liquid-crystal equipment in a bright location, the liquid crystal equipment of the format 
which enabled the check by looking of a display according to the internal light source is proposed in the 
dark location. This is carrying out the configuration which carried out sequential arrangement of a polarizing 
plate, a transflective reflecting plate, and the back light to the external surface of a liquid crystal panel 
observation-side and the opposite side as indicated by JP,57-049271,A, JP,57-049271,A. JP.57-049271 A 
etc. With this liquid crystal equipment, if a reflective mold display is performed using the light which took in 
outdoor daylight and was reflected with the transflective reflecting plate and the perimeter becomes dark 
in being bright in the perimeter, the transparency mold display which enabled the check by looking of a 
display by the light which the back light was turned [ light ] on and made the transflective reflecting plate 
penetrate will be performed. 

[0003] There are some which were indicated as another liquid crystal equipment by JP,8-292413,A which 
raised the brightness of a reflective mold display. This liquid crystal equipment is carrying out the 
configuration which carried out sequential arrangement of a transflective reflecting plate, a polarizing plate, 
and the back light to the external surface of a liquid crystal panel observation-side and the opposite side. If 
a reflective mold display is performed using the light which took in outdoor daylight and was reflected with 
the transflective reflecting plate and the perimeter becomes dark in being bright in the perimeter, the 
transparency mold display which enabled the check by looking of a display by the light which the back light 
was turned [ light ] on and made the polarizing plate and the transflective reflecting plate penetrate will be 
performed. Since there is no polarizing plate between a liquid crystal cell and a transflective reflecting plate 
when it is made such a configuration, a reflective mold display brighter than the liquid crystal equipment 
mentioned above is obtained. 
[0004] 

[Problem(s) to be Solved by the Invention] However, with the liquid crystal equipment indicated by above- 
mentioned JP.8-292413A since a transparence substrate intervenes between a liquid crystal layer and a 
transflective reflecting plate, there is a trouble that duplex projection, a blot of a display, etc. will occur. 
[0005] Furthermore, also in a device which colorization of a liquid crystal display is required with 
development of a pocket device in recent years and OA equipment, and uses high-reflective-liquid-crystal 
equipment, colorization is required in many cases. However, by the method which combined the liquid 
crystal equipment indicated by the above-mentioned official report and a color filter, since the transflective 



reflecting plate is arranged behind a liquid crystal panel, the thick transparence substrate of a liquid crystal 
- panel intervenes between a liquid crystal layer, a color filter, and a transflective reflecting plate, duplex 
projection, a blot of a display, etc. occur with parallax, and there is a trouble that sufficient coloring cannot 
be obtained. 

[0006] In order to solve this problem, in JP,9-258219,A, the reflective mold electrochromatic display 
equipment which arranges a reflecting plate so that a liquid crystal layer may be touched is proposed. 
However, with this liquid crystal equipment, if the perimeter becomes dark, a display cannot be recognized. 
[0007] On the other hand, in JP,7-318929,A, the liquid crystal equipment of the transflective reflective 
mold which prepared the pixel electrode which serves as a transflective reflective film to the inside of a 
liquid crystal cell is proposed. However, with this liquid crystal equipment, a liquid crystal drive is performed 
using the same driving gear (for example, so-called X driver circuit and so-called Y driver circuit) also at 
the time of the time of a reflective mold display, and a transparency mold display, and the driver voltage 
corresponding to the same image data is fixed also at the time of a reflective mold display or a 
transparency mold display. However, according to research of invention-in-this-application persons, 
generally it sets to the liquid crystal equipment of this kind of transflective reflective mold, and the 
property of a reflection factor over the liquid crystal driver voltage at the time of a reflective mold display 
and the property of permeability over the liquid crystal driver voltage at the time of a transparency mold 
display are not m agreement. Consequently, with liquid crystal equipments, such as JP.7-318929.A, if liquid 
crystal driver voltage to the gradation of image data is set up so that good contrast and display 
concentration may be obtained in a driving gear at the time of a reflective mold display, at the time of a 
transparency mold display, neither good contrast nor display concentration will be obtained. On the 
contrary, when liquid crystal driver voltage to the gradation of image data is set up so that good contrast 
and display concentration may be obtained in a driving gear at the time of a transparency mold display, at 
the time of a reflective mold display, good contrast and display concentration have shortly the trouble of 
not being obtained. 

[0008] This invention is made in view of an above-mentioned trouble, and neither the duplex projection by 
parallax, nor a blot of a display, etc. do not occur in the liquid-crystal equipment which can switch a 
reflective mold display and a transparency mold display, but let it be a technical problem to offer the 
electronic equipment which used the liquid-crystal equipment and its liquid-crystal equipment of the 
transflective reflective mold in which image display high-definition by high contrast is possible also at the 
time of a reflective mold display also at the time of a transparency mold display. 
[0009] 

[Means for Solving the Problem] The 1st and 2nd substrates of a pair transparent in order that the 1st 
liquid crystal equipment of this invention may solve the above-mentioned technical problem, The 1st 
transparent electrode formed in a field by the side of a liquid crystal layer pinched between these 1st and 
2nd substrates, and said liquid crystal layer of said 1st substrate, The 2nd electrode which consists of a 
transflective reflection layer formed in a field by the side of said liquid crystal layer of said 2nd substrate, 
Said liquid crystal layer of said 2nd substrate, and a lighting system arranged in the opposite side, It is 
characterized by having a driving means which drives said 1st and 2nd electrodes so that liquid crystal 
driver voltage impressed to said liquid crystal layer through said 1st and 2nd electrodes in the time of 
lighting of this lighting system and an astigmatism LGT may be different from each other to the same image. 
[0010] According to the 1st liquid crystal equipment of this invention, at the time of a reflective mold 
display, a transflective reflection layer (the 2nd electrode) reflects in a liquid crystal layer side outdoor 
daylight which carried out incidence from the 1st substrate side. Under the present circumstances, since a 
transflective reflection layer (the 2nd electrode) is arranged at a liquid crystal layer side of the 2nd 
substrate, duplex projection of a display or a blot of a display which there is almost no gap between a liquid 
crystal layer and a transflective reflection layer (the 2nd electrode), therefore originate in parallax do not 
generate it. On the other hand, light source light which it was emitted from a lighting system and carried 
out incidence from the 2nd substrate side at the time of a transparency mold display is penetrated to a 
liquid crystal layer side through a transflective reflection layer (the 2nd electrode). Therefore, in a dark 



place, a bright display is attained using light source light. 

■[0011] Especially, by driving means, in the time of lighting of a lighting system, and an astigmatism LGT, the 
1st and 2nd electrodes drive so that liquid crystal driver voltage impressed to a liquid crystal layer through 
the 1 st and 2nd electrodes may be different from each other to the same image. Namely, since the 
property of a reflection factor over liquid crystal driver voltage at the time of a reflective mold display and 
the property of permeability over liquid crystal driver voltage at the time of a transparency mold display 
generally are not in agreement with liquid crystal equipment of a transflective reflective mold. Driving liquid 
crystal by driver voltage which suited a reflection factor property over driver voltage in the reflective mold 
display concerned at the time of a reflective mold display which carried out the astigmatism LGT of the 
lighting system by closing liquid crystal driver voltage like this invention if it is difference It becomes 
possible to drive liquid crystal by driver voltage which suited a permeability property over driver voltage in 
the transparency mold display concerned at the time of a transparency mold display which turned on a 
lighting system! Especially a thing for which level of liquid crystal applied voltage for giving a halftone 
indication of a white display and a black display is changed by a reflective mold display and transparency 
mold display is very useful. 

[0012] The 1st and 2nd substrates of a pair transparent in order that the 2nd liquid crystal equipment of 
this invention may solve the above-mentioned technical problem. The 1 st transparent electrode formed in 
a field by the side of a liquid crystal layer pinched between these 1st arid 2nd substrates, and said liquid 
crystal layer of said 1st substrate, The 2nd transparent electrode formed between a transflective reflection 
layer formed in a field by the side of said liquid crystal layer of said 2nd substrate, and this transflective 
reflection layer and said liquid crystal layer, Said liquid crystal layer of said 2nd substrate, and a lighting 
system arranged in the opposite side. It is characterized by having a driving means which drives said 1st 
and 2nd electrodes so that liquid crystal driver voltage impressed to said liquid crystal layer through said 
1st and 2nd electrodes in the time of lighting of this lighting system and an astigmatism LGT may be 
different from each other to the same image. 

[0013] According to the 2nd liquid crystal equipment of this invention, at the time of a reflective mold 
display, a transflective reflection layer reflects in a liquid crystal layer side outdoor daylight which carried 
out incidence from the 1 st substrate side. Under the present circumstances, since a transflective 
reflection layer is arranged at a liquid crystal layer side of the 2nd substrate, duplex projection of a display 
or a blot of a display which there is almost no, gap between a liquid crystal layer and a transflective 
reflection layer, therefore originate in parallax do not generate it. On the other hand, light source light 
which it was emitted from a lighting system and carried out incidence from the 2nd substrate side at the 
time of a transparency mold display is penetrated to a liquid crystal layer side through a transflective 
reflection layer. Therefore, in a dark place, a bright display is attained using light source light. 
[0014] Especially, by driving means, in the time of lighting of a lighting system, and an astigmatism LGT. the 
1 st and 2nd electrodes drive so that liquid crystal driver voltage impressed to a liquid crystal layer through 
the 1st and 2nd electrodes may be different from each other to the same image. It becomes possible to 
drive liquid crystal by the driver voltage which suited the reflection factor property over driver voltage in 
the transparency mold display concerned on the occasion of a transparency mold display which turned on a 
lighting system, driving liquid crystal by the driver voltage which suited the reflection factor property over 
driver voltage in the reflective mold display concerned on the occasion of a reflective mold display which 
carried out the astigmatism LGT of the lighting system like the case of the 1st liquid-crystal equipment of 
this invention which this mentioned above. 

[0015] In addition, as a drive method of the 1st and 2 liquid-crystal equipment, various drive methods with 
well-known passive matrix drive method. TFT (Thin Film Diode) active-matrix drive method. TFD (Thin Film 
Diode) active-matrix drive method, segment drive method, etc. are employable. Moreover, since it will drive 
as display mode so that liquid crystal equipment may be in a dark condition at the time of un-driving if the 
former is adopted although NOMA reeve rack mode or any in no MARI White mode is sufficient, at the time 
of a transparency mold display, optical leakage between pixels which liquid crystal does not drive, or from 
between dots can be suppressed, and contrast can obtain a high transparency mold display. Moreover, 



since the unnecessary reflected light can be stopped between pixels and from between dots to a display at 
the time of a reflective mold display, a display with high contrast can be obtained. 

[0016] In a mode of 1 of the 1st of this invention, and the 2nd liquid crystal equipment, said transflective 
reflection layer consists of a reflective film with which opening which can penetrate light from said lighting 
system was prepared in each pixel, respectively. 

[001 7] Since light from a lighting system can penetrate about each pixel through opening prepared in a 
transflective reflection layer according to this mode, a transparency mold display using a lighting system is 
attained. Moreover, by reflective film portion which separated from opening, since outdoor daylight is 
reflected through liquid crystal, a reflective mold display using outdoor daylight is attained. In addition, or it 
was regularly arranged on the surface of for example, a reflective film as such opening, a rectangular slit 
and a rectangular detailed opening with which it was dotted irregularly, a hole defect, a reentrant defect, 
etc. are sufficient. Or you may constitute so that two or more reflective films may be formed the shape of 
a stripe, and in the shape of an island and light may penetrate by using as opening a gap of a reflective film 
which adjoins each other. Moreover, as a material of a reflective film, if it is the metal which aluminum 
(aluminum) can make reflect outdoor daylight of light fields, such as Cr (chromium) and Ag (silver),' although 
a metal of a principal component is used, especially the material will not be limited. For example, if a 
reflective film is constituted including 95% of the weight or more of aluminum so that thickness may be 
1 0nm or more 40nm or less, permeability is 40% or less more than per %, and"a reflector of a transflective 
reflective mold whose reflection factor is 95% or less 50% or more can be produced. 

[0018] On the other hand, as for a path of opening, it is desirable that it is [ 0.01 micrometer or more ] 20 
micrometers or less. By doing in thjs way, it is difficult for human being to recognize, and a reflective mold 
display and a transparency mold display are realizable for coincidence, suppressing deterioration of display 
quality produced by having prepared opening. Moreover, as for opening, it is desirable to form by 30% or 
less of surface ratio 5% or more to a reflective film. A transparency mold display is realizable with light from 
which suppressing a fall of brightness of a reflective mold display is introduced into a liquid crystal layer 
through opening of a reflective film with **** by doing in this way. Such a opening is easily producible at 
the photograph production process / development production process / exfoliation production process of 
having used a resist. 

[0019] Especially, since it has both a function in which a transflective reflection layer (the 2nd electrode) 
which consists of such a reflective film reflects outdoor daylight in the case of the 1st liquid crystal 
equipment of this invention, and a function to impress voltage to liquid crystal, as compared with a case 
where a reflective film and a pixel electrode are formed separately, a manufacture or layout top of an 
equipment configuration top is also advantageous, and low cost-ization can be attained. On the other hand, 
in the case of the 1st liquid crystal equipment of this invention, since it is not necessary to prepare 
opening in the 2nd transparent electrode, equipment reliability about the 2nd electrode concerned and a 
manufacture yield increase. 

[0020] In other modes of the 1st of this invention, and the 2nd liquid crystal equipment, said driving means 
is equipped with a 1st supply means supply voltage to said 1st electrode, and the 1st control means which 
controls said 1st supply means to switch voltage which this 1st supply means supplies at a setup for a 
transparency mold display according to a switch and said lighting according to said astigmatism LGT to a 
setup for a reflective mold display, respectively. 

[0021] According to this mode, voltage is supplied to the 1st electrode (for example, scanning line) by the 
1st supply means (for example, Y driver circuit), but under control by the 1st control means, according to 
an astigmatism LGT of a lighting system, this voltage supplied is switched to a setup for a reflective mold 
display, and is switched to a setup for a transparency mold display according to lighting of a lighting system 
on the other hand. Therefore, liquid crystal can be driven by driver voltage which suited a reflection factor 
property and a permeability property over driver voltage, respectively at the time of a reflective mold 
display and a transparency mold display. 

[0022] It has further a lighting means for switching which switches said lighting in said lighting system, and 
said astigmatism LGT, and synchronizing with switch actuation by this lighting means for switching, said 1st 



control means may consist of this mode so that voltage which said 1st supply means supplies may be 
-switched to a setup for a reflective mold display, or a setup for a transparency mold display. 
[0023] In other modes of the 1st of this invention, and the 2nd liquid crystal equipment, said driving means 
is equipped with a 2nd supply means supply voltage to said 2nd electrode, and the 2nd control means which 
controls said 2nd supply means to switch voltage which this 2nd supply means supplies at a setup for a 
transparency mold display according to a switch and said lighting according to said astigmatism LGT to a 
setup for a reflective mold display, respectively. 

[0024] According to this mode, voltage is supplied to the 1st electrode (for example, data line) by the 2nd 
supply means (for example, X driver circuit), but under control by the 1 st control means, according to an 
astigmatism LGT of a lighting system, this voltage supplied is switched to a setup for a reflective mold 
display, and is switched to a setup for a transparency mold display according to lighting of a lighting system 
on the other hand. Therefore, liquid crystal can be driven by driver voltage which suited a reflection factor 
property and a' permeability property over driver voltage, respectively at the time of a reflective mold 
display and a transparency mold display. 

[0025] Said 2nd supply means may supply voltage which has actual value of magnitude according to 
gradation level which gradation data shows to said 2nd electrode, and said 2nd control means may control 
said 2nd supply means by this mode to switch a setup of each magnitude of said actual value over each 
gradation level at a setup for a transparency mold display according to a switch and said lighting according 
to said astigmatism LGT to a setup for a reflective mold display. 

[0026] Thus, if constituted, under control by the 2nd control means, a setup of each magnitude of actual 

value over each gradation level will be switched to a setup for a reflective mold display according to an 

astigmatism LGT, and will be switched to a setup for a transparency mold display according to lighting of 

an another side lighting system. And voltage which has actual value of magnitude according to gradation 

level which gradation data shows with the 2nd supply means is supplied to said 2nd electrode. Therefore, it 

crosses especially throughout gradation and liquid crystal can be driven by good driver voltage. 

[0027] In other modes of the 1st of this invention, and the 2nd liquid crystal equipment, it has a color filter 

further between said transflective reflection layer and said 1st substrate, respectively. 

[0028] According to this mode, reflective mold color display by outdoor daylight and transparency mold 

color display using a lighting system can be performed. As for a color filter, it is desirable to have 25% or 

more of permeability to all light of the 380nm or more wavelength range of 780nm or less. By doing in this 

way, bright reflective mold color display and transparency mold color display are realizable. 

[0029] In other modes of the 1st of this invention, and the 2nd liquid crystal equipment, said transflective 

reflection layer has irregularity, respectively. 

[0030] According to this mode, therefore a feeling of a mirror plane of a reflector can be lost unevenly, and 
it can be shown as the diffusing surface (white side). Morebver, a display of a wide-field-of^-view angle is 
attained by dispersion by irregularity. The shape of this toothing can be formed by forming or damaging the 
glass substrate of a substrate itself by fluoric acid using photosensitive acrylic resin etc., on a substrate of 
a reflector. In addition, it is desirable to form a transparent flattening film further on the concavo-convex 
surface of a reflector, and to carry out flattening of the surface (surface which forms an orientation film) 
facing a liquid crystal layer from a viewpoint which prevents the poor orientation of liquid crystal. 
[0031] It is characterized by equipping electronic equipment of this invention with liquid crystal equipment 
of this invention mentioned above, in order to solve the above-mentioned technical problem. 
[0032] According to electronic equipment of this invention, there is no blot of duplex projection and a 
display by parallax, and various kinds of electronic equipment using transflective high-reflective-liquid- 
crystal equipment and transflective reflective mold electrochromatic display equipment which can switch 
and display a reflective mold display and a transparency mold display can be realized. Such electronic 
equipment can realize a display high-definition by related especially high contrast to surrounding outdoor 
daylight also in a location dark also in a bright location. 
[0033] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 



reference to a drawing. 

[0034] (The 1st operation gestalt) The 1st operation gestalt of the liquid crystal equipment concerning this 
invention is explained with reference to drawing 7 from drawing 1 . Drawing 1 (a) is the outline drawing of 
longitudinal section showing the structure of the 1 st operation gestalt of this invention. Drawing 1 (b) It is 
the outline plan of the 1st operation gestalt shown in drawing 1 (a), and drawing 2 - drawing 6 are the 
expansion plans showing various kinds of examples of opening prepared in the reflector in the 1st operation 
gestalt, respectively. Drawing 7 It is property drawing showing the property of the reflection factor R at the 
time of the reflective mold display to the driver voltage in the liquid crystal equipment of the 1st operation 
gestalt, and the property of the permeability T at the time of a transparency mold display. Although the 
color filter and black matrix layer which were shown in drawing 1 (a) are omitted and it has shown only 
three every direction at a time also about the electrode of the shape of an expedient top stripe of 
explanation by drawing 1 (b) in order to make electrode disposition legible, the electrode of the shape of 
many [ far ] numbers of a stripe prepares with actual liquid crystal equipment, and it is ****. In addition, 
although the 1st operation gestalt is fundamentally related with the liquid crystal display of a passive- 
matrix mold, it is possible to apply also to the equipment of a active-matrix mold, the equipment of other 
segmental dies, and other liquid crystal equipments by the same configuration. 

[0035] As shown in drawing 1 (a) and drawing 1 (b), with the 1st operation gestalt, the liquid crystal cell to 
which the closure of the liquid crystal layer 3 was carried out by the frame-like sealant 4 is formed 
between two transparence substrates 1 and 2. The liquid crystal layer 3 consists of nematic liquid crystals 
with a predetermined twist angle. A color filter 5 is formed on the inside of the front transparence 
substrate 1. and the coloring layer of three colors of R (red), G (green), and B (blue) is arranged by this 
color filter 5 by the predetermined pattern. The transparent protective coat 10 is covered on the surface 
of a color filter 5, and the transparent electrode 6 of the shape of two or more stripe is formed with the 
ITO (Indium TinOxide) film etc. on the surface of a protective coat 10. The orientation film 9 is formed on 
the surface of a transparent electrode 6, and rubbing processing is performed in the predetermined 
direction. 

[0036] On the other hand, on the inside of the back transparence substrate 2, two or more arrays are 
carried out so that the reflector 7 of the shape of a stripe formed for every coloring layer of the above- 
mentioned color filter 5 may intersect the above-mentioned transparent electrode 6. When it is equipment 
of the active-matrix mold equipped with the TFD element or the TFT element, each reflector 7 is formed in 
the shape of a rectangle, and is connected to wiring through an active element. This reflector 7 is formed 
of Cr, aluminum, etc., and that surface is the reflector in which the light which carries out incidence is 
reflected from the transparence substrate 1 side. On the surface of a reflector 7, the same orientation film 
1 9 as the above is formed. Much opening 7b (refer to drawing 1 .(b)) of the diameter of 2 micrometer is 
prepared in the reflector 7, and the gross area of opening 7b is prepared in it at about 10% of a rate to the 
gross area of a reflector 7. 

[0037] With reference to drawing 2 - drawing 6 , various kinds of examples of a reflector 7 and opening 7b 
are explained here. 

[0038] As first shown in drawing 2 , the transparent electrode 802 (it corresponds to the transparent 
electrode 6 of drawing 1 ) of the shape of a stripe formed in the upper transparence substrate is countered, 
and the rectangular slit 803 (it corresponds to opening 7b of drawing 1 ) may be formed in the reflector 802 
(it corresponds to the reflector 7 of drawing 1 ) of the shape of a stripe formed on the lower transparence 
substrate. In addition, a square, a rectangle, or other polygons and round shapes are sufficient as the 
rectangular slit 803. Furthermore, also about arrangement or direction, as long as at least one opening is 
prepared in each dot (namely, field where a transparent electrode 801 and a reflector 802 cross among 
drawing 2 ), it may be arranged regularly and may be dotted irregularly. 

[0039] the hole with which the reflector 602 (it corresponds to the reflector 7 of drawing 1 ) of the shape 
of a stripe which countered the transparent electrode 601 (it corresponds to the transparent electrode 6 
of drawing 1 ) of the shape of a stripe formed in the upper transparence substrate, and was formed on the 
lower transparence substrate as shown in drawing 3 is dotted irregularly — the detailed defective parts 



603 (it corresponds to opening 7b of drawing 1 ), such as a defect and a reentrant defect, may be formed. 
- [0040] As shown in drawing 4 , the transparent electrode 301 (it corresponds to the transparent electrode 

6 of drawing 1 ) of the shape of a stripe formed in the upper transparence substrate is countered, the 
predetermined gap 303 (it corresponds to opening 7b of drawing 1 ) may be separated, and the reflector 
303 (it corresponds to the reflector 7 of drawing 1 ) of the shape of a stripe formed on the lower 
transparence substrate may be arranged. That is, the light from a back light 15 is introduced into the liquid 
crystal layer 3 through this gap 303. 

[0041] Although the 1st operation gestalt starts simple (passive) matrix mold liquid crystal equipment here 
for example, in the case of the liquid crystal equipment of the transflective reflective mold of the TFD 
active-matrix drive method mentioned later From the same view as the example of drawing 4 , as shown in 
drawing 5 , the transparent electrode 201 (it corresponds to the transparent electrode 6 of drawing 1 ) of 
the shape of a stripe formed in the upper transparence substrate is countered. The predetermined gap 205 
(it corresponds to opening 7b of drawing 1 ) may be separated, and the reflector 204 (it corresponds to the 
reflector 7 of drawing 1 ) of the shape of an island formed for every dot on the lower transparence 
substrate may be arranged. That is, the light from a back light 15 is introduced into the liquid crystal layer 
3 through this gap 205. In addition, in this case, the scanning line 202 is formed on a bottom transparence 
substrate, the TFD element 203 is further formed corresponding to each dot, and the scanning line 202 and 
a reflector 204 are connected through the TFD element 203^ 

[0042] furthermore, in the case of the liquid crystal equipment of the transflective reflective mold of the 
TFT active-matrix drive method mentioned later, for example From the same view as the example of 
drawing 4 , as shown in drawing 6 , the transparent electrode 1401 (it corresponds to the transparent 
electrode 6 of drawing 1 ) formed in the upper transparence substrate is countered. The predetermined gap 
1406 (it corresponds to opening 7b of drawing 1 ) may be separated, and the reflector 1405 (it corresponds 
to the reflector 7 of drawing 1 ) of the shape of an island formed for every dot on the lower transparence 
substrate may be arranged. That is, the light from a back light 15 is introduced into the liquid crystal layer 
3 through this gap 1406. In addition, in this case, on a bottom transparence substrate, the data line 1402 
and the scanning line 1403 are formed, the TFT element 1404 is further formed corresponding to each dot, 
and the data line 1402 and the scanning line 1403, and a reflector 1405 are connected through the TFT 
element 1404. 

[0043] As again shown in drawing 1 (a) and drawing 1 (b), a polarizing plate 1 1 is arranged on the external 
surface of the front transparence substrate 1, and the phase contrast board 13 is arranged between the 
polarizing plate 11 and the transparent electrode 1. Moreover, behind the liquid crystal cell, the phase 
contrast board 14 is arranged behind the transparence substrate 2, and the polarizing plate 12 is arranged 
behind this phase contrast board 14. And behind the polarizing plate 12. the back light 15 which has 
fluorescence pipe 15a which emits the white light, and light guide plate 15b equipped with the incidence 
end face in alignment with this fluorescence pipe 15a is arranged. Light guide plate 15b is the transparent 
bodies, such as an acrylic resin board with which the split face for dispersion was formed in the whole rear 
face, or the printing layer for dispersion was formed, and it is constituted so that an almost uniform light 
may be emitted from the upper surface of drawing in response to the light of fluorescence pipe 15a which 
is the light source in an end face. As other back lights, LED (light emitting diode), EL (electroluminescence), 
etc. can be used. 

[0044] With the 1 st operation gestalt, in order to prevent light leaking from field 7a between each reflector 

7 at the time of a transparency mold display, superficially, black matrix layer 5a which is the protection- 
from-light section formed between each coloring layer of a color filter 5 corresponds mostly, and is 
prepared. Black matrix layer 5a puts Cr layer, or forms it by photosensitive black resin. 

[0045] Next, actuation of the 1st operation gestalt constituted as mentioned above is explained. 
[0046] First, a reflective mold display is explained. The polarizing plate 1 1 in drawing 1 , the phase contrast 
board 13, and a color filter 5 are penetrated, respectively, it is reflected by the reflector 7 after passing the 
liquid crystal layer 3, and outgoing radiation of the outdoor daylight is again carried out from a polarizing 
plate 1 1 . At this time, those middle brightness is controlled according to the applied voltage to the liquid 



crystal layer 3 in transparency (******) and absorption (dark condition) list of a polarizing plate 1 1 . 
•[0047] Next, a transparency mold display is explained. With a polarizing plate 12 and the phase contrast 
board 14, the light from a back light 15 turns into predetermined polarization, is introduced into the liquid 
crystal layer 3 from opening 7b of a reflector 7, and penetrates a color filter 5 and the phase contrast 
board 13 after passing the liquid crystal layer 3, respectively. At this time, those middle brightness is 
controlled according to the applied voltage to the liquid crystal layer 3 in transparency (******) and 
absorption (dark condition) list of a polarizing plate 11. 

[0048] Here, as shown in drawing 7 , generally in the liquid crystal equipment of the transflective reflective 
mold like the 1st operation gestalt, it has become clear that the property of the reflection factor R at the 
time of the reflective mold display to driver voltage and the property of the permeability T at the time of a 
transparency mold display are so-called difference as a result of the research and the experiment by 
invention-in-this-application persons. That is, if it is going to drive the liquid crystal equipment of this kind 
of transflective reflective mold by fixed driver voltage to the same image, without being temporarily based 
on lighting and the astigmatism LGT of a back light 15, in order to perform a high gradation display only 
about either at the time of a reflective mold display and a transparency mold display, or in order to raise 
contrast, the most of the slope of the **** characteristic curve shown in drawing 7 can be made. However, 
with this operation gestalt, in the time of lighting of a back light 15. and an astigmatism LGT, a transparent 
electrode 6 and a reflector 7 drive so that the liquid crystal driver voltage impressed to the liquid crystal 
layer 3 through a transparent electrode 6 and a reflector 7 may be different from each other to the same 
image. That is. with this operation gestalt. the liquid crystal layer 3 drives by the driver voltage which suited 
the property of the reflection factor R as shown in drawing 7 at the time of the reflective mold display 
which carried out the astigmatism LGT of the back light 1 5. and liquid crystal drives by the driver voltage 
which suited the property of the permeability T as shown in drawing 7 at the time of the transparency mold 
display which turned on the back light 15. Especially the thing for which the level of the liquid crystal 
applied voltage for giving a halftone indication of a white display and a black display is changed by a 
reflective mold display and transparency mold display is very useful. A setup of the driver voltage which 
suits a setup of the driver voltage which suits the property of these reflection factors R, and the property 
of permeability T is performed comparatively easily by searching for beforehand the property of the 
reflection factor R for every driver voltage, and the property of permeability T experimentally, experientially. 
and theoretically about each liquid crystal equipment, respectively. In addition, the concrete configuration 
of the driving gear which performs such a drive is explained in full detail as the 3rd operation gestalt. 
[0049] According to this operation gestalt mentioned above, a reflective mold display and a transparency 
mold display without duplex projection or a blot of a display can be switched and displayed, and 
electrochromatic display equipment high-definition by high contrast can be especially realized also in any of 
a reflective mold display and a transparency mold display. 

[0050] In addition, according to the 1st operation gestalt, also in any of a reflective mold display and a 
transparency mold display, a good display control is made with polarizing plates 1 1 and 12. And while 
reducing the effect of the color tones on coloring which originates in the wavelength dispersion of the light 
at the time of a reflective mold display with the phase contrast board 13. it becomes possible to reduce 
the effect of the color tones on coloring which originates in the wavelength dispersion of the light at the 
time of a transparency mold display with the phase contrast board 14. Moreover, about the phase contrast 
boards 13 and 14. it is also possible to arrange about two or more phase reference boards in each location 
according to coloring compensation of a liquid crystal cell or viewing-angle compensation. 
[0051] Furthermore, it is not flat in a reflector 7. for example, you may constitute from this operation 
gestalt mentioned above so that it may have the irregularity whose difference of elevation is about 0.8 
micrometers. Thus, if constituted, therefore the feeling of a mirror plane of a reflector 17 can be lost 
unevenly, it can be shown as the diffusing surface (white side), and the display of a wide-field-of-view 
angle will be attained by dispersion by irregularity. On the other hand, the optical diffusion board of the 
transparency mold which consists of a thing of an internal diffusion form which distributed the transparent 
particle from which a refractive index differs in transparence bases, such as acrylic resin, between the 



phase contrast board 13 and the transparence substrate 1, and a thing of the surface diffusion form which 
split-face-ized the surface top of a transparence base (mat-izing) may be arranged. Thus, if constituted, 
reflected [ the outdoor daylight by direct reflection of a reflector 7 ] can be prevented, and visibility can be 
raised. Furthermore, in case much detailed pores may 'be formed using vacuum eyaporationo, sputtering, a 
photolithography production process, etc., an indication is given bright in case this performs a transparency 
mold display, and a reflective mold display is performed to a reflector 7, it can prevent reflected [ outdoor 
daylight]. 

[0052] (The 2nd operation gestalt) The 2nd operation gestalt of the liquid crystal equipment concerning 
this invention is explained with reference to drawing 8 and drawing 9 . Drawing 8 is the outline drawing of 
longitudinal section showing the structure of the 2nd operation gestalt of this invention, drawing 9 (a) is the 
expansion plan showing an example of the reflector concerning the 2nd operation gestalt, and drawing 9 (b) 
is the expansion plan showing other examples of this reflector. The reference mark same about the same 
component as ( the 1st operation gestalt shown in drawing 1 is attached among drawing 8 , and the 
explanation is omitted. In addition, although this operation gestalt is fundamentally related with the liquid 
crystal display of a passive-matrix mold, it is possible to apply also to the equipment of a active-matrix 
mold, the equipment of other segmental dies, and other liquid crystal equipments by the same configuration. 
[0053] As shown in drawing 8 , with the 2nd operation gestalt, it is not the reflector of a monolayer with 
which the 2nd' electrode on a bottom substrate has opening compared with the 1st operation gestalt. 
Consist of a transparent electrode prepared on the transflective reflecting plate which has opening. (That 
is, the 1st electrode achieves only an electrode function and the reflective film prepared separately 
achieves a transflective reflex function) Points differ and it mainly differs further in that the color filter and 
the black matrix layer are prepared on the bottom substrate. About other configurations, it is the same as 
that of the case of the 1st operation gestalt fundamentally. 

[0054] Namely, as shown in drawing 8 , in the transparence substrate 1 side, rubbing processing is 
performed to the orientation film 19 in the predetermined direction, and the liquid crystal molecule has the 
pre tilt angle of about 85 degrees in the direction of rubbing. When it is equipment of the active-matrix 
mold equipped with the TFD element or the TFT element, a transparent electrode 6 is formed in the shape 
of a rectangle, and is connected to wiring through an active element. 

[0055] On the other hand, on the inside of the lower transparence substrate 2, the irregularity of about 0.8 
micrometers of high lowness is formed with photosensitive acrylic resin, on the surface, the spatter of the 
aluminum which added 1.0% of the weight of N'd is carried out by the thickness of 25nm, and the 
transflective reflecting plate 41 1 is formed. On the transflective reflecting plate 41 1, a color filter 414 is 
formed through a protective coat 412, and the coloring layer of three colors of R <red), G (green), and B 
(blue) is arranged by this color filter 414 by the predetermined pattern. The transparent protective coat is 
covered on the surface of a color filter 41 4, and the transparent electrode 41 6 of the shape of two or more 
stripe is formed of ITO etc. on the surface of this protective coat. Two or more arrays are carried out so 
that the transparent electrode 416 of the shape of a stripe formed for every coloring layer of a color filter 
414 may intersect the above-mentioned transparent electrode 6. On the surface of a transparent electrode 
416, the same orientation film 19 as the above is formed. In addition, rubbing processing is not performed 
to this orientation film 19. As phase contrast boards 13 and 14, especially a quarter-wave length board is 
used, respectively. 

[0056] Furthermore with the 2nd operation gestalt, the transparency shafts P1 and P2 of a polarizing plate 
1 1 and a polarizing plate 12 are set up in this direction. The direction of the lagging axes C1 and C2 of the 
phase contrast boards (namely, quarter-wave length board) 13 and 14 is set up in the direction rotated 
clockwise theta= 45 degrees to the transparency shafts P1 and P2 of these polarizing plates 1 1 and 12, 
respectively. Furthermore, the direction R1 of rubbing processing of the orientation film 9 on the inside of 
the transparence substrate 1 is also given in the direction of the lagging axes C1 and C2 of the phase 
contrast boards (namely, quarter-wave length board) 13 and 14, and the direction in agreement. This 
direction R1 of rubbing specifies the falling direction of [ at the time of electric-field impression of the 
liquid crystal layer 3 ]. A dielectric anisotropy uses a negative pneumatic liquid crystal for the liquid crystal 



layer 3. 

[0057] Furthermore, with the 2nd operation gestalt, in order to prevent light leaking from the field between 
"each dot at the time of a transparency mold display, superficially, the black matrix layer 413 which is the 
protection-from-light section formed between each coloring layer of a color filter 414 corresponds mostly, 
and is prepared. The black matrix layer 41 3 puts Cr layer, or forms it by photosensitive black resin. 
[0058] The same orientation as the case of the 1 st operation gestalt indicated to be the property of the 
reflection factor R at the time of the reflective mold display to the driver voltage in the liquid crystal 
equipment of the 2nd operation gestalt constituted as mentioned above and the property of the 
permeability T at the time of a transparency mold display to drawing 7 is shown. In addition, in case the 
liquid crystal equipment of the 2nd operation gestalt is driven, the display condition at the time of no 
electric-field impressing is dark (black). If it drives in NOMA reeve rack mode, since the optical leakage and 
the unnecessary reflected light from the gap of the transparent electrode 416 which liquid crystal does not 
drive can be stopped, it becomes unnecessary thus, to form the black matrix layer 41 3. 
[0059] Next, actuation of the 2nd operation gestalt constituted as mentioned above is explained. 
[0060] First, a reflective mold display is explained. The polarizing plate 1 1 in drawing 8 and the phase 
contrast board 13 are penetrated, respectively, and after passing the liquid crystal layer 3, a color filter 414 
is passed, it is reflected by the transflective reflecting plate 411, and outgoing radiation of the outdoor 
daylight is again carried out from a polarizing plate 1 1 . At this time, those midale brightness is controlled 
according to the applied voltage to the liquid crystal layer 3 in transparency (*♦****) and absorption (dark 
condition) list of a polarizing plate 11. 

[0061] Next, a transparency mold display is explained. With a polarizing plate 12 and the phase contrast 
board 14, the light from a back light 15 turns into predetermined polarization (the circular polarization of 
light, elliptically polarized light, or linearly polarized light), is introduced into the liquid crystal layer 3 from 
the transflective reflecting plate 411, and penetrates the phase contrast board 13 after passing the liquid 
crystal layer 3. At this time, transparency (******), absorption (dark condition), and its middle brightness of 
a polarizing plate 1 1 are controllable according to the applied voltage to the liquid crystal layer 3. 
[0062] Here, like the case of the 1st operation gestalt, also in the 2nd operation gestalt, in the time of 
lighting of a back light 1 5, and an astigmatism LGT, a transparent electrode 6 and a transparent electrode 
416 drive so that the liquid crystal driver voltage impressed to the liquid crystal layer 3 through a 
transparent electrode 6 and a transparent electrode 416 may be different from each other to the same 
image. That is, with this operation gestalt, the liquid crystal layer 3 drives by the driver voltage which suited 
the property of the reflection factor R as shown in drawing 7 at the time of the reflective mold display 
which carried out the astigmatism LGT of the back light 1 5. and liquid crystal drives by the driver voltage 
which suited the property of the permeability T as shown in drawing 7 at the time of the transparency mold 
display which turned on the back light 1 5. In addition, the concrete configuration of the driving gear which 
performs such a drive is explained in full detail as the 3rd operation gestalt. 

[0063] According to this operation gestalt mentioned above, a reflective mold display and a transparency 
mold display without duplex projection or a blot of a display can be switched and displayed, and 
electrochromatic display equipment high-definition by high contrast can be especially realized also in any of 
a reflective mold display and a transparency mold display. 

[0064] Moreover, aluminum forms the color filter layer, the protective coat, and the transparent electrode 
for this surface a cover and on it by the protective coat at the transflective reflecting plate 41 1 of the 2nd 
operation gestalt using the metal layer of a principal component. For this reason, since aluminum metal 
layer touches neither with a direct ITO developer nor a color filter developer, aluminum metal layer does 
not dissolve with a developer. Furthermore, aluminum metal layer which a blemish tends to attach can be 
made easy to deal with it. aluminum of 25nm thickness which added 1.0% of the weight of Nd shows the 
value of 80% of reflection factors, and 10% of permeability, and can check fully functioning as a transflective 
reflecting plate 411. 

[0065] Moreover, since the transflective reflecting plate 41 1 which gave irregularity can reflect the 
reflected light in a wide angle, it can realize the liquid crystal equipment of a wide-field-of-view angle. 



[0066] Here, the example about a transparent electrode 416 established the transflective reflecting plate 
m 41 1 which has opening, and on this is explained with reference to drawing 9 . 
[0067] First, by the 1st example, as shown in drawing 9 (a), transparent electrode 602' (it corresponds to 
the transparent electrode 6 of drawing 8 ) of the shape of a stripe formed in the upper transparence 
substrate from ITO etc. is countered. Two or more formation of reflecting plate 602' (it corresponds to the 
transflective reflecting plate 41 1 of drawing 8 ) of width of face W1 is carried out by the shape of a stripe 
from aluminum etc. on a lower transparence substrate. Furthermore, two or more formation of transparent 
electrode 603* (it corresponds to the transparent electrode 416 of drawing 8 ) of the somewhat larger width 
of face W2 (namely, W2>W1) than reflecting plate 602' is carried out by the shape of a stripe from ITO etc. 
Consequently, the portion of the width of face of W1-W1 functions as opening on each reflecting plate 602' 
of every. That is, the transparency of the light from a back light 15 is attained in the field in which it sees 
superficially in this way, and reflecting plate 602' is not formed in, and the transparent electrode 416 is 
formed, and it becomes possible to perform a transparency mold display by this field. On the other hand, 
reflection of outdoor daylight is attained in the field in which it sees superficially in this way, and reflecting 
plate 602' is formed in, and the transparent electrode 416 is formed, transparency becomes possible, and it 
becomes possible to perform a reflective mold display by this field. 

[0068] Next, by the 2nd example, as shown in drawing 9 (b), on the lower transparence substrate, two or 
more formation of the island-like reflecting platie 503 (it corresponds to the transflective reflecting plate 
41 1 of drawing 8 ) is carried out from aluminum etc., and the somewhat larger thing transparent electrode 
504 (it corresponds to the transparent electrode 416 of drawing 8 ) than a reflecting plate 503 is further 
formed according to the shape of an island from ITO etc. Consequently, the portion of that perimeter 
functions as opening every reflecting plate 503. That is, the transparency of the light from a back light 15 is 
attained in the field in which it sees superficially in this way, and a reflecting plate 503 is not formed in, and 
the transparent electrode 504 is formed, and it becomes possible to perform a transparency mold display 
by this field. On the other hand, reflection of outdoor daylight is attained in the field in which it sees 
superficially in this way, and the reflecting plate 503 is formed in, and the transparent electrode 504 is 
formed, transparency becomes possible, and it becomes possible to perform a reflective mold display by 
this field. In addition, this example is for TFD active ** matrix drive methods, and each transparent 
electrode 504 is connected to each scanning line 501 through the TFD element 502. The transflective 
reflecting plate and transparent electrode of liquid crystal equipment of a TFT active-matrix drive method 
can be formed on a bottom transparence substrate almost like this modification. 

[0069] By the example explained using drawing 9 , respectively, since the light which carried out incidence 
in addition to the pixel electrode or the dot electrode is unrelated to a display and the contrast of a 
transparency mold display is only reduced, it is making display mode of a protection-fromHight film (black 
matrix layer) or a liquid crystal layer into Nor Marie Black, and intercepting is desirable. 
[0070] The Rhine width of face (L) of transparent electrode 60V which consists of ITO in the example of 
drawing 9 (a) 198 micrometers, the bottom — a substrate — an inside — aluminum — from — becoming - 
- a reflecting layer — 602 — ' — Rhine — width of face (W1) — 46 — micrometer — the — a top — 
having formed — ITO — from — becoming — : a transparent electrode — 603 — ' — Rhine — width of 
face (W2) — 56 — micrometer — ** — carrying out — if — About 70% of the outdoor daylight introduced 
into the liquid crystal layer can be reflected, outgoing radiation can be carried out from a back light, and 
about 10% of the light introduced into the lower transparence substrate can be made to penetrate. 
[0071] Moreover, since aluminum reflecting layer of this operation gestalt formed the ITO transparent 
electrode in the surface, a blemish can be made hard to attach to aluminum reflecting layer, and since two, 
aluminum reflecting layer and an ITO transparent electrode, become electrode Rhine, low resistance- 
ization of electrode Rhine of it is attained. 

[0072] (The 3rd operation gestalt) Next, the 3rd operation gestalt concerning liquid crystal equipment 
including the drive circuit which drives the liquid crystal equipment of the 1st and 2nd operation gestalt of 
this invention mentioned above is explained with reference to the block diagram of drawing 1 0 . 
[0073] In drawing 10 , liquid crystal equipment is equipped with the driving gear which drives the liquid 



crystal panel (it corresponds to the liquid crystal equipment in the 1st and 2nd operation gestalt mentioned 
above) 103 having a back light 15, the light source driving gear 108 which drives a back light 15, and the 
lighting switching unit 107 which switches lighting and the astigmatism LGT of a back light 15, and is 
constituted. 

[0074] Data-line drive control circuit 110a as an example of the 2nd control means which controls the 
driver voltage of the X driver circuit 1 10 as an example of the 2nd supply means which drives the data line 
with which especially the driving gear was wired by the liquid crystal panel 103, and the X driver circuit 110, 
It has scanning-line drive control circuit 100a as an example of the 1st control means which controls the 
scanning-line driver voltage in the Y driver circuit 100 and the Y driver circuit 100 as an example of the 1st 
supply means which drives the scanning line wired by the liquid crystal panel 103, and is constituted. Data- 
line drive control circuit 110a will output the data-line drive control signal S1 to the X driver circuit 110 
based on these input signals, if a picture signal Sv and the display-control signal Ss are inputted from an 
external picture signal processing circuit. In response, the X driver circuit 110 drives each data line by 
supplying a picture signal to each data line to predetermined timing. Scanning-line drive control circuit 100a 
will output the scanning-line drive control signal S2 to the Y driver circuit 100 based on this input signal, if 
the display-control signal Ss is inputted from an external picture signal processing circuit. In response, the 
Y driver circuit 100 drives each scanning line by supplying a scan signal to each scanning line to 
predetermined timing. 

[0075] A back light 15 and the light source driving gear 108 constitute an example of a lighting system. In 
response to the lighting change over signal SL from the lighting switching unit 107, the light source driving 
gear 102 supplies the light source driver voltage VL to a back light 15 alternatively. In response, a back 
light 15 irradiates the liquid crystal layer in a liquid crystal panel 103 through a transflective reflection layer 
as mentioned above. 

[0076] manual switch actuation the lighting switching unit 107 constitutes an example of a lighting means 
for switching, and according lighting and the astigmatism LGT of a back light 15 to an operator — or the 
lighting change over signal SL is outputted to the light source driving gear 108 by detecting outdoor 
daylight level, namely, manual actuation according to an operator in a bright place — or the lighting change 
over signal SL of the purport to which the astigmatism LGT of the back light 15 is carried out automatically 
is outputted to the light source driving gear 108 by detection of outdoor daylight level, and the reflective 
mold display by outdoor daylight is performed, without turning on a back light 15. on the other hand, manual 
actuation according to an operator in a dark place — or the lighting change over signal SL of the purport 
which makes a back light 15 turn on automatically is outputted to the light source driving gear 108 by 
detection of outdoor daylight level, the light source driver voltage VL is supplied, a back light 15 is turned 
on, and a transparency mold display is performed. 

[0077] The driving gear which becomes **** from the **** X driver circuit 110, data-line drive control 
circuit 1 10a, the Y driver circuit 100, and scanning-line drive control circuit 110a is with the time of lighting 
of a back light 15, and an astigmatism LGT, and it consists of especially this examples so that the liquid 
crystal driver voltage impressed to a liquid crystal layer through the scanning line and the data line may be 
different from each other to the same image based on the lighting change over signal SL outputted from 
the lighting switching unit 107. and the scanning line and the data line may be driven. 

[0078] More specifically data-line drive control circuit 110a If the lighting change over signal SL outputted 
from the lighting switching unit 107 is inputted, it is based on the signal level. At the time of the 
astigmatism LGT of a back light 1 5 A voltage setup of the picture signal which the X driver circuit 1 1 0 
supplies to the data line to the gradation level (or white and black level) specified by the picture signal Sv 
is switched to a voltage setup optimized for [ which was set up beforehand ] the reflective mold display 
based on the property of the reflection factor R like drawing 7 . It replaces with this, or in addition, 
scanning-line drive control circuit 100a will switch a voltage setup of the scan signal which the Y driver 
circuit 100 supplies to the scanning line to a voltage setup optimized for [ which was set up beforehand ] 
the reflective mold display based on the property of the reflection factor R like drawing 7 based on the 
signal level at the time of the astigmatism LGT of a back light 15, if the lighting change over signal SL 



outputted from the lighting switching unit 107 is inputted. Furthermore, data-line drive control circuit 110a 
\ is switched to a voltage setup optimized for [ which was beforehand set up based on the property of the 
permeability T like drawing 7 in a voltage setup of the picture signal which the X driver circuit 110 supplies 
to the data line ] the transparency mold display based on the lighting change oyer signal SL outputted from 
the lighting switching unit 107 at the time of lighting of a back light 15. It replaces with this or, in addition, 
scanning-line drive control circuit 100a is switched to a voltage setup optimized for [ which was 
beforehand set up based on the property of the permeability T like drawing 7 in a voltage setup of the scan 
signal which the Y driver circuit 100 supplies to the scanning line ] the transparency mold display based on 
the lighting change over signal SL outputted from the lighting switching unit 107 at the time of lighting of a 
back light 15. Since a voltage setup in the Y driver circuit 100 optimized a voltage setup in the X driver 
circuit 110 optimized for [ these ] the reflective mold display, a voltage setup in the Y driver circuit 100 
optimized for the reflective mold display, a voltage setup in the X driver circuit 1 10 optimized for the 
transparency mold display, and for a transparency mold display is what becomes settled according to the 
class of liquid-crystal equipment, respectively, it is beforehand called for by experimental, theoretical, a 
simulation, etc. about each liquid-crystal equipment. And by voltage setup optimized, for example, hardware 
layout of the X driver circuit 110, data-line drive control circuit 110a, the Y driver circuit 100, and the 
scanning-line drive control circuit 1 10 is made so that an output of a picture signal and/or a scan signal 
may be possible, and a liquid crystal drive is performed by voltage setup optimized the object for a 
reflective mold display, or for the transparency mold display by simple switch actuation in these circuits. 
[0079] As explained above, according to the 3rd operation gestalt, generally in the liquid crystal equipment 
of a transflective reflective mold, the property of the reflection factor R at the time of the reflective mold 
display to driver voltage, and the property of the permeability T at the time of a transparency mold display 
In spite of being so-called difference, a high gradation display can be carried out to a reflective mold 
display and a transparency mold display at the maximum using the slope of each characteristic curve of the 
**** reflection factor R shown in drawing 7 , and permeability T, contrast is raised and the thing of it can 
be carried out. Especially the thing for which the level of the liquid crystal applied voltage for giving a 
halftone indication of a white display and a black display is changed by a reflective mold display and 
transparency mold display is very useful. 

[0080] According to this operation gestalt mentioned above, a reflective mold display and a transparency 
mold display without duplex projection or a blot of a display can be switched and displayed, and 
electrochromatic display equipment high-definition by high contrast can be especially realized also in any of 
a reflective mold display and a transparency mold display. 

[0081] (The 4th operation gestalt) The 4th operation gestalt of the liquid crystal equipment concerning this 
invention is explained with reference to drawing 14 from drawing 1 1 . The 4th operation gestalt is an 
operation gestalt of the TFD active-matrix-liquid-crystal equipment with which this invention is applied 
suitably. 

[0082] First, the configuration in near the TFD driver element as an example of 2 terminal mold nonlinear 
device used for this operation gestalt is explained with reference to drawing 1 1 and drawing 1 2 . It is the 
plan where drawing 1 1 shows a TFD driver element here typically with a pixel electrode etc., and drawing 
12 is the B-B F cross section of drawing 1 1 . In addition, in order to make each class and each part material 
into the magnitude of the degree which can be recognized on a drawing, contraction scales are made to 
have differed for each class or every each part material in drawing 1 2 . 

[0083] In drawing 1 1 and drawing 1 2 , the TFD driver element 40 is formed on it by making into a substrate 
the insulator layer 41 formed on the transparence substrate 2, consists of the 1st metal membrane 42, an 
insulating layer 44, and the 2nd metal membrane 46 sequentially from an insulator layer 41 side, and has 
TFD structure (Thin Film Diode) or MIM structure (Metal Insulator Metal structure). And the 1st metal 
membrane 42 of the TFD driver element 40 is connected to the scanning line 61 formed on the 
transparence substrate 2, and the 2nd metal membrane 46 is connected to the pixel electrode 62 which 
consists of a conductive reflective film which are other examples of the 2nd electrode. In addition, it may 
replace with the scanning line 61, the data line (it mentions later) may be formed on the transparence 



substrate 2, it may connect with the pixel electrode 62, and the scanning line 61 may be formed in an 
„ opposite substrate side. 

[0084] The transparence substrate 2 consists of a substrate which has insulation, such as glass and 
plastics, and transparency. The insulator layer 41 which makes a substrate consists of tantalum oxide. 
However, an insulator layer 41 is formed in the 1st metal membrane 42 considering an impurity not being 
spread as a key objective from that the 1st metal membrane 42 does not exfoliate from a substrate by 
heat treatment performed after deposition of the 2nd metal membrane 46 etc., and a substrate. Therefore, 
when these exfoliations or diffusion of an impurity do not pose a problem by constituting the transparence 
substrate 2 from a substrate which was excellent in thermal resistance or purity like for example, the 
quartz substrate etc., an insulator layer 41 can be omitted. The 1st metal membrane 42 consists of a 
conductive metal thin film, for example, consists of a tantalum simple substance or a tantalum alloy, an 
insulator layer 44 — for example, formation — it consists of an oxide film formed in the surface of the 1st 
metal membrane 42 of anodic oxidation in liquid. The 2nd metal membrane 46 consists of a conductive 
metal thin film, for example, consists of a chromium simple substance or a chromium alloy. 
[0085] The field which light, such as a slit of a rectangle or a square and a detailed opening, penetrates like 
each operation gestalt mentioned above is prepared, or the pixel electrode 62 is formed for every pixel 
smaller than the transparent electrode on an opposite substrate, and consists of especially these operation 
gestalten possible [ transparency of light ] through the gap. Moreover, the pixel electrode 62 may consist 
of single reflective films, and may consist of layered products of a reflecting layer and a transparent 
electrode layer. 

[0086] Furthermore, the transparence insulator layer 29 is formed in the side (drawing Nakagami side 
surface) which faces the liquid crystal of the pixel electrode 62, the TFD driver element 40, and scanning- 
line 61 grade, and the orientation film 19 with which it consisted of organic thin films, such as a polyimide 
thin film, and predetermined orientation processing of rubbing processing etc. was performed is formed on 
it. 

[0087] As mentioned above, although some examples of a TFD driver element were explained as a 2 
terminal mold nonlinear device, 2 terminal mold nonlinear device which has bidirectional diode 
characteristics, such as a ZnO (zinc oxide) varistor, an MSI (Metal Semi-Insulator) driver element, and RD 
(Ring Diode), is applicable to the high-reflective-liquid-crystal equipment of this operation gestalt. 
[0088] Next, the TFD driver element constituted like is explained above with reference to drawing 1 3 and 
drawing 14 about the configuration and actuation of the transflective high-reflective-liquid-crystal 
equipment of a TFD active-matrix drive method which are constituted by having and which are the 4th 
operation gestalt It is the partial fracture perspective diagram in which drawing 13 is the representative 
circuit schematic having shown the liquid crystal device with the drive circuit, and drawing 14 shows a 
liquid crystal device typically here. 

[0089] In drawing 13 , the transflective high-reflective-liquid-crystal equipment of a TFD active-matrix 
drive method is connected to the Y driver circuit 100 where two or more scanning lines 61 arranged on the 
transparence substrate 2 constitute an example of the 1st supply means, and two or more data lines 60 
arranged on the opposite substrate are connected to the X driver circuit 110 which constitutes an example 
of the 2nd supply means. In addition, the Y driver circuit 100 and the X driver circuit 110 may be formed 
the transparence substrate 2 or on that opposite substrate, and serve as drive circuit built-in transflective 
high-reflective-liquid-crystal equipment in this case. Or with transflective high-reflective-liquid-crystal 
equipment, it may consist of the independent exteriors IC, you may connect with the scanning line 61 or 
the data line 60 through predetermined wiring, and the Y driver circuit 100 and the X driver circuit 110 
serve as transflective high-reflective-liquid-crystal equipment which does not include a drive circuit in this 
case. 

[0090] In each matrix-like pixel field, the scanning line 60 is connected to one terminal of the TFD driver 
element 40 (refer to drawing 1 1 and drawing 12 ), and the data line 60 is connected to the other-end child 
of the TFD driver element 40 through the liquid crystal layer 3 and the pixel electrode 62. Therefore, if a 
scan signal is supplied to the scanning line 61 corresponding to each pixel field and a data signal is supplied 



to the data line 60, the TFD driver element 40 in the pixel field concerned will be in an ON state, and driver 
-voltage will be impressed to the liquid crystal layer 3 between the pixel electrode 62 and the data line 60 
through the TFD driver element 40. And in a bright place, when the pixel electrode 62 reflects outdoor 
daylight, a reflective mold display is performed, and when opening of the pixel electrode 62 penetrates the 
light source light from a back light, a transparency mold display is performed in a dark place. 
[0091] In drawing 1 4 , transflective high-reflective-liquid-crystal equipment is equipped with the 
transparence substrate 2 and the transparence substrate (opposite substrate) 1 by which opposite 
arrangement is carried out at this. The transparence substrate 1 consists of a glass substrate. The pixel 
electrode 62 is formed in the transparence substrate 2 in the shape of a matrix, and each pixel electrode 
62 is connected to the scanning line 61 . It is extended in the direction which intersects the scanning |ine 
61, and two or more data lines 60 as a transparent electrode arranged in the shape of a strip of paper are 
formed in the transparence substrate 1 . The data line 60 consists of transparence conductivity thin films, 
such as for example, an ITO (Indium Tin Oxide) film. The orientation film 9 with which it consisted of 
organic thin films, such as a polyimide thin film, and predetermined orientation processing of rubbing 
processing etc. was performed is formed in the data-line 60 bottom. Furthermore, the non-illustrated color 
filter which becomes the transparence substrate 1 from the color-material film arranged the shape of the 
shape of a stripe and a mosaic, in the shape of a triangle, etc. according to the use is prepared. 
[0092] As explained above, according to the transflective high-reflective-liquid-crystal equipment of the 
TFD active-matrix drive method of the 4th operation gestalt The electrochromatic display equipment which 
can switch and display a reflective mold display and a transparency mold display without duplex projection 
or a blot of a display is realizable. By switching a setup of the driver voltage to the gradation level of image 
data in the time of a reflective mold display and a transparency mold display, image display high-definition 
by high contrast can be performed also at the time of a transparency mold display also at the time of a 
reflective mold display. Transflective high-reflective-liquid-crystal equipment can be driven in NOMA reeve 
rack mode by the armature-voltage control in X and the Y driver circuits 1 1 0 and 1 00 which constitute 
especially an example of a driving means. 

[0093] (The 5th operation gestalt) Next, the configuration and actuation in an operation gestalt of 1 
concerning the driving gear which drives the liquid crystal equipment of the transflective reflective mold of 
the TFD active-matrix drive method mentioned above are explained with reference to drawing 1 9 from 
drawing 1 5 including the Y driver circuit 110 and the X driver circuit 110 which were shown in drawing 13 . 
In addition, drawing 16 is the wave form chart of the 1st GCP signal and the 2nd GCP signal, drawing 1 5 is 
the block diagram showing the concrete configuration of a driving gear, and drawing 1 8 is [ drawing 1 7 is 
the block diagram of the portion which drives the one data line in X driver circuit, and ] a timing chart 
which shows the wave of various signals and the time relation to a driving gear. Drawing 19 is property 
drawing showing change of the ON width of face of the 1 -pixel impression signal pulse of 1H to each 
gradation level throughout. 

[0094] each of a 1st and 2nd supply means to supply the applied voltage which has the actual value of the 
magnitude according to the gradation level gradation data (indicative data) indicates a driving gear to be as 
shown in drawing 1 5 to a liquid crystal device (main part portion of the liquid crystal equipment except a 
drive circuit) — an example — it has the Y driver circuit 1 10 and the X driver circuit 1 10. A driving gear by 
switching a setup of each pulse width of the data signal over each gradation level in the X driver circuit 1 10 
A setup of each magnitude of the actual value of the applied voltage to each gradation level is switched to 
a setup for a reflective mold display according to the astigmatism LGT of light source lamp 212a. And the 
driver control circuit 310 which constitutes an example of the 2nd control means switched to a setup for a 
transparency mold display according to lighting of light source lamp 212a, It has further the control power 
supply circuit 320 which supplies the control voltage of predetermined high potential, low voltage, and a 
reference potential to the Y driver circuit 100 and the X driver circuit 110, and the lighting control circuit 
330 which controls lighting and the astigmatism LGT (putting out lights) of light source lamp 212b. 
[0095] The driver control circuit 310 The 1st GCP generation circuit 31 1 which generates the 1st GCP 
(gray-scale control pulse) signal and the 2nd GCP signal used as the base of the Pulse Density Modulation 



at the time of generating the data signal of the pulse width according to the gradation level in the X driver 
circuit 110 like the after-mentioned, respectively And the 2nd GCP generation circuit 312 and the data 
control circuit 313 which will change into the data signal of a predetermined format and will be outputted to 
the X driver circuit 110 if the gradation data of RGB is inputted, Various kinds of control signals, such as X 
clock signal, a Vertical Synchronizing signal, and a Horizontal Synchronizing signal, A timing signal etc. is 
inputted, and it has the LCD driving signal generation circuit 314 which generates the LCD driving signal 
which controls the generation timing of the 1st and 2nd GCP signal in the 1st and 2nd GCP generation 
circuits 311 and 312, and is constituted. 

[0096] The 1st GCP generation circuit 311 generates the 1st GCP signal used as the criteria of a setup of 
the pulse width for an above-mentioned reflective mold display which consists of two or more pulses 
arranged corresponding to the unit of gradation level. 

[0097] The 2nd GCP generation circuit 312 generates the 2nd GCP signal used as the criteria of a setup of 
the pulse width for an above-mentioned transparency mold display which consists of two or mofe pulses 
arranged corresponding to the unit of gradation level. 

[0098] As shown in drawing 1 6 , the 1st and 2nd GCP signal has a mutually different pulse array, and the 
data signal supplied from the X driver circuit 110 based on the 1st GCP signal differs in the pulse width to 
the same gradation data from the data signal supplied from the X driver circuit 110 based on the 2nd GCP 
signal. The 1st and 2nd GCP signal consists of a total of N-2 pulses to the pDlse corresponding tb the 
pulse width of the data signal for displaying gradation level (N-1) from the pulse corresponding to the pulse 
width of the data signal for displaying gradation level (1), respectively in the case of the gradation data of N 
gradation, and it is arranged, respectively so that pulse separation may correspond to a unit of gradation 
level. 

[0099] Such 1st and 2nd GCP generation circuits 31 1 and 312 consist of OR circuits which calculate two 
or more comparator circuits and the OR of these comparison results, and compare the voltage value of a 
LCD driving signal with two or more kinds of voltage values set to the object for a reflective mold display, 
or the transparency mold display based on the change width of face of the pulse width to a unit of each 
gradation level beforehand by these comparator circuits, respectively. And by calculating the OR of the 
comparison result of these comparator circuits, it is constituted so that the 1st and 2nd GCP signal as 
shown in drawing 1 6 which consists of a train of the pulse which is N-2 per one selection period from 
which a gap differs as the operation output corresponding to the change width efface of the pulse width 
according to a unit of each gradation level may be generated. 

[0100] Again, in drawing 15 , the driver control circuit 310 is further equipped with the pulse signal switch 
315 which supplies alternatively either of such 1 st and 2nd GCP signals to the X driver circuit 110. And 
synchronizing with the lighting control using the lighting switch 331 by the lighting control circuit 330, the 
pulse signal switch 315 switches the pulse signal switch 315 so that the 2nd GCP signal may be supplied, 
while supplying the 1st GCP signal synchronizing with the astigmatism LGT (putting out lights) control 
using the lighting switch 331 by the lighting control circuit 330. In addition, lighting and astigmatism LGT 
control by the lighting control circuit 330 detect the manual switch actuation by the user, and outdoor 
daylight reinforcement, and are performed by the automatic-switch actuation based on the detection result. 
Then, the pulse signal switch 315 cuts and replaces synchronizing with control of this lighting and an 
astigmatism LGT. Therefore, according to the astigmatism LGT (putting out lights) of light source lamp 
212a, and lighting, it can switch to a positive setup [ be / no delay ] for a reflective mold display, and a 
setup for a transparency mold display. 

[0101] In addition, as shown in drawing 15 , you may constitute so that it may carry out based on the 
lighting control signal Smode sent to the lighting switch 331 from the lighting control circuit 330, but the 
switch actuation in such a pulse signal switch 315 may be constituted so that it may perform that light 
source lamp 212a was turned on or switched off based on the detecting signal from the detector to detect. 
[0102] In drawing 1 5 the control power supply circuit 320 The X side power supply circuit 321 which 
supplies control voltage, such as voltage (VHX) of the high potential used for data signal generation of the 
X driver circuit 1 10, voltage (VLX) of low voltage, and voltage (VCX) of a reference potential, The Y driver 



circuit 100 is equipped with the Y side power supply circuit 322 which supplies control voltage, such as 
Voltage (VHY) of the high potential used for scan signal generation, voltage (VLY) of low voltage, and 
voltage (VCY) of a reference potential, and is constituted. 

[0103] As shown in drawing 17 , the indicative data of the format of the digital signal which consists of 
predetermined number bits which show one of 64 kinds of gradation level (gradation level 0-63). for 
example, such as 6 etc. bits, from the data control circuit 31 3 (refer to drawing 15 ) of the driver control 
circuit 310 is inputted into X driver circuit partial 110a which supplies a data signal to the one data line of 
the X driver circuit 110 about each pixel, respectively. Moreover, FR signal which are Horizontal 
Synchronizing signal HSYNC of an indicative data, the reference clock XCK for X driver circuit 110. the 
RES signal that is a pulse signal emitted for every selection period, and a binary signal which it is at the 
initiation [ of one selection period ] and termination time, and a voltage level reverses, respectively is 
inputted. Moreover, voltage VHX. VCX, and VLX is supplied from the control power supply circuit 330 (refer 
to drawing 15 ) as a power supply for data signal generation. Furthermore, especially with the gestalt of this 
operation, a GCP signal (the 1st or 2nd GCP signal) is supplied from the pulse signal switch 315 of the 
driver control circuit 31 0. 

[0104] In drawing 17 , X driver circuit partial 1 10a is equipped with a shift register 401, a latch circuit 402. 
the gray-scale control circuit 403. the GCP decoder circuit 404, the FR decoder circuit 405. the level- 
shifter circuit 406, and the LCD driver 408, and is constituted. 

[0105] For every bit of a predetermined number, sequential maintenance will be carried out and X driver 
circuit partial 1 10a will go to a shift register 401 , if an indicative data is inputted. The latch circuit 402 has 
the latch section corresponding to two or more data lines and one to one correspondences, and will be 
anew latched to this latch circuit 402 in the place where all the indicative datas for 1 level Rhine were held 
by performing the transfer to the shift register 401 of an indicative data one by one. 

[0106] Here, the GCP decoder 404 generates a signal with the pulse width corresponding to the gradation 
level which each indicative data (digital value) of the predetermined number bit in a latch circuit 402 shows 
in response to control by the gray-scale control circuit 403 according to the GCP signal which consists of 
a train of the pulse of the predetermined number per one selection period. 

[0107] The FR decoder 405 outputs a data signal with the wave which reversed the voltage polarity of the 
signal output of the GCP decoder circuit 404 for every selection period using FR signal which is a binary 
signal which changes a voltage level for every selection period. More specifically according to MSB of the 
latched indicative data (digital value). ON / off signal of each transistor which constitutes the LCD driver 
408 about each selection period are generated. Thus, it is for carrying out the alternating current drive of 
the liquid crystal to make every selection period (1H period) reverse the voltage level of the data signal 
corresponding to ON, and ON/OFF state voltage of a scan signal are also reversed every 1H period. 
[0108] Thus, ON / off signal of each transistor in the generated LCD driver 408 are shifted to the voltage 
level corresponding to each data line by the level-shifter circuit 406. And if the ON / off signal with which 
the voltage level was shifted are inputted into each gate, each transistor of the LCD driver circuit 408 will 
be turned on / turned off. respectively, and let the voltage value of each pulse be the voltage value 
specified with the combination of two or more voltage VHX, VCX, and VLX connected to each source or a 
drain. 

[0109] All the digital signals for 1 level Rhine will be held by the X driver circuit 110 (refer to drawing 15 ) 
which comes to contain two or more X driver circuit partial 110a constituted as mentioned above, and two 
or more data lines 14 will be supplied at coincidence. 

[0110] The above actuation is further explained with reference to the timing chart of drawing 18 . 
[0111] As shown in drawing 18 . an RES signal is inputted into the X driver circuit 110 for every selection 
period, the GCP signal which becomes one selection period from the train of 62 pulses (=N-2 piece: in the 
case of 64 gradation) is inputted into it in parallel to this, and the indicative data (digital signal) which 
shows the gradation level 2, the gradation level 5, and the gradation level 0 about a specific pixel is further 
inputted into it per field. Then, based on a GCP signal, level of a data signal is set to ON by the GCP 
decoder 404 to the timing of the 2nd or the 5th pulse of those. And based on FR signal, the polarity of the 



ON state voltage of a data signal or OFF state voltage is reversed by the FR decoder 405 for every 
- selection period, and the data signal which takes further predetermined peak value is outputted. 
[01 12] Under the present circumstances, in the time rate that a data signal takes binary [ in 1 selection 
period (1 H period) ], and the permeability of a liquid crystal panel, generally, linear relation does not become. 
For example, in the case of 64 gradation, each gradation level 0 (for example, black), 1 , 2, , 63 (for 
example, white) obtained when changing the width of face whjch takes ON of 1 H term throughout, and the 
ON width of face concerned have relation as shown in the graph of drawing 19 with the property of liquid 
crystal, the property of a liquid crystal panel, etc. For this reason, the gradation display in the gestalt of 
this operation is changing the ON width of face of a data signal according to the gradation level which input 
data shows based on such relation. Namely, since the rate of change of ON width of face decreases and 
goes so that the gradation level 63 side is approached from the gradation level 0 side In order to control 
the difference of slighter ON width of face, as shown in the 2nd step from on drawing 1 6 or drawing 1 8 The 
GCP signal which consists of a train of the pulse of a "-two gradation" individual (for example, the case of 
64 gradation 62 pieces) is generated so that gaps may differ corresponding to the difference of the ON 
width of face of the data signal according to the difference of gradation level. That is, under relation like 
drawing 1 9 , the 1st and 2nd GCP signal which consists of a train of the pulse which is 62 pieces to which 
a gap becomes narrow gradually is generated in the 1st and 2nd GCP generation circuits 311 and 312, 
respectively as gradation level goes up. 

[0113] Based on a GCP signal (the 1st or 2nd GCP signal) with such a property, as for a data signal, only 
the period from the 2nd pulse in a GCP signal to termination of the 1 H period concerned is set to ON (for 
example, high-voltage level) among 1 H corresponding periods to the gradation level 2 in drawing 1 8 . Next, 
as for a data signal, only the period from the 5th pulse in a GCP signal to termination of the 1H period 
concerned is set to ON (for example, low-battery level) among 1 H corresponding periods to the gradation 
level 5. Moreover, a data signal is set to OFF (for example, high-voltage level) to the corresponding last of 
1 H period to the gradation level 0 next. 

[01 14] And as shown in the bottom of drawing 18 , only the period corresponding to the ON width of face 
of the data signal with which the impression signal (= scan signal-data signal) impressed to one pixel 
electrode (namely, pixel electrode connected between the one data line with which the indicative data of 
illustration is supplied, and scanning line (eye N line)) corresponds makes the TFD driver element 
concerned an ON state (low resistance condition) exceeding the threshold of a TFD driver element. 
Consequently, the effective voltage corresponding to the ON width of face of a data signal is applied to a 
part for the liquid crystal layer pinched by a pixel electrode and the data line concerned/or the scanning 
line. 

[01 15] Thus, the ON width of face of a data signal determines the permeability in each pixel of a liquid 
crystal panel, and the display corresponding to an indicative data is performed as the whole liquid crystal 
panel. 

[0116] The above result, with the driving gear of the gestalt of this operation, a reflective mold display can 
be performed at the time of a light source lamp 212a astigmatism LGT, and a transparency mold display 
can be performed at the time of light source lamp 212a lighting. 

[0117] Especially with the gestalt of this operation, a setup of each magnitude of the actual value of the 
applied voltage to each gradation level in the X driver circuit 110 is switched to a setup for a reflective 
mold display here according to the astigmatism LGT of light source lamp 212a by the pulse signal switch 
315 (refer to drawing 1 5 ) of the driver control circuit 310, or it is switched to a setup for a transparency 
mold display according to lighting of light source lamp 212a. 

[01 18] Therefore, the relation which suited the property of permeability T over the driver voltage which 
showed the relation between gradation level and the reflection factor at the time of a reflective mold 
display to drawing 7 , Namely, a setup of each pulse width of a data signal [ as opposed to / so that it may 
consider as the relation which makes the most of the slope of the characteristic curve of permeability T / 
each gradation level ] If (the gap of each pulse over a unit of each gradation level in the 1st GCP signal 
shown in drawing 16 is specifically set up), the contrast at the time of a transparency mold display will be 



raised efficiently. If each pulse width of the data signal over each gradation level sets as coincidence so 
that it may carry out to the relation which suited the property of a reflection factor R over the driver 
voltage shown in drawing 7 , i.e., the relation which makes the most of the slope of the characteristic curve 
of a reflection factor R, (a setup of the gap of each pulse over a unit of each gradation level in the 1st 
GCP signal specifically shown in drawing 1 6 ), the contrast at the time of a reflective mold display will raise 
efficiently. 

[0119] As explained above, according to the liquid crystal equipment of the 5th operation gestalt, neither 
the duplex projection by parallax nor a blot of a display occurs, but image display high-definition by high 
contrast becomes possible also at the time of a transparency mold display also at the time of a reflective 
mold display. 

[0120] Moreover, since the comparatively easy switch actuation by the pulse signal switch 315 can perform 
[ quickly and ] a switch with a reflective mold display mode and a transparency mold display mode with the 
gestalt of this operation, it is convenient practically. 

[0121] (The 6th operation gestalt) Next, the configuration and actuation in an operation gestalt of the 
others concerning the driving gear which drives the liquid crystal equipment of the transflective reflective 
mold of the TFD active-matrix drive method mentioned above are explained with reference to drawing 21 
from drawing 20 including the Y driver circuit 1 1 0 and the X driver circuit 110 which were shown in drawing 
1JJ . In addition, drawing 20 is the block diagram showing the 'concrete' configuration of a driving gear, 
drawing 21 is the conceptual diagram showing the wave of two kinds of scan signals, and drawing 21 is 
property drawing of permeability (T) to the peak value (DC voltage) of a scan signal. In addition, in drawing 
20 , the reference mark same about the same component as the case of the 5th operation gestalt shown in 
drawing 1 5 is attached, and the explanation is omitted. 

[0122] drawing 20 — being shown — as — a driving gear — the — five — operation — a gestalt it can 
set — the — one — and — the — two — GCP — generation — a circuit — 31 1 — and — 312 — lists - 
- a pulse signal — a switch — 315 — replacing with — being single — GCP — generation — a circuit 
31 1 — ' — having had — a driver — a control circuit — 310 — ? — having . the control power supply 
circuit [ in / in a driving gear / the 5th operation gestalt ] 320 — replacing with — the [ the 1st and ] — 
the [ the 2Y side power supply circuits 323 and 324 and / the 1st and ] — it has control power supply 
circuit 320' including the control voltage switch 325 which supplies alternatively the control voltage from 
the 2Y side power supply circuits 323 and 324 to the Y driver circuit 100. This control voltage switch 325 
performs change over actuation based on the lighting control signal Smode supplied from the lighting 
control circuit 330. About other configurations, it is the same as that of the case of the 5th operation 
gestalt shown in drawing 15 . 

[0123] here — especially — control power supply circuit 320' — an example of the 2nd control means — 
constituting — **** — the — the 1 Y side power supply circuit 323 supplies the voltage (VHY1) of the 
high potential used as the criteria of a setup of the peak value of the scan signal for a reflective mold 
display, the voltage (VLY1) of low voltage, and the voltage (VCY1) of a reference potential as the 1st 
control voltage of a lot. the [ on the other hand, ] — the 2Y side power supply circuit 324 supplies the 
voltage (VHY2) of the high potential which serves as criteria of a setup of the peak value of the scan signal 
for a transparency mold display as an example of the 2nd control voltage, the voltage (VLY2) of low voltage, 
and the voltage (VCY2) of a reference potential as the 2nd control voltage of a lot. And the control voltage 
switch 325 is constituted so that the 1st control voltage may be alternatively supplied to the Y driver 
circuit 100 according to the astigmatism LGT of light source lamp 212a and the 2nd control voltage may be 
alternatively supplied to the Y driver circuit 100 according to lighting of light source lamp 212a. 
[0124] Therefore, with the 6th operation gestalt, the data signal which has the pulse width according to 
gradation level is supplied to the data line by the X driver circuit 110. In parallel to this, the scan signal 
which has the peak value corresponding to the 1st or 2nd control voltage by the Y driver circuit 100 while 
having predetermined width of face is supplied to the scanning line. 

[0125] Drawing 21 is the wave form chart of an example of two kinds of scan signals generated in this way. 
[0126] In drawing 21 , only the latter peak value of deltaV is higher than the former peak value by the scan 



signal (inside of drawing, left-hand side) set to the reflective mold display generated based on the 1st 
- control voltage, and the scan signal (inside of drawing, right-hand side) set to the transparency mold 
display generated based on the 2nd control voltage. Therefore, in no MARI White mode, since only deltaV 
has the large voltage value of applied voltage, as for the brightness of a display, the direction at the time of 
driving with the scan signal at the time of a transparency mold display becomes dark. Namely, since only 
deltaV has the small voltage value of applied voltage, as for the brightness of a display, the direction at the 
time of driving with the scan signal at the time of a reflective mold display becomes bright. 
[0127] Therefore, the relation which suited the property of permeability T over the driver voltage which 
showed the relation between gradation level and the reflection factor at the time of a reflective mold 
display to drawing 7 , That is, if the 2nd control voltage to each gradation level is set up so that it may 
consider as the relation which makes the most of the slope of the characteristic curve of permeability T 
(specifically setup of the value of voltage VHY2, VLY2, and VCH2), the contrast at the time of a 
transparency mold display will be raised efficiently. If the 1st control voltage to each gradation level is set 
as coincidence so that it may carry out to the relation which suited the property of a reflection factor R 
over the driver voltage shown in drawing 7 , i.e., the relation which makes the most of the slope of the 
characteristic curve of a reflection factor R, (specifically setup of the value of voltage VHY1 , VLY1, and 
VCH1), the contrast at the time of a reflective mold display will be raised efficiently. 

[0128] As explained above, according to the liquid crystal equipment of thie 6th operation' gestalt, neither 
the duplex projection by parallax nor a blot of a display occurs, but image display high-definition by high 
contrast becomes possible also at the time of a transparency mold display also at the time of a reflective 
mold display. In addition, it asks [ value / of the voltage VHY1, VLY1, VCY1, VHY2 VLY2, and VCY2 which 
constitutes the 1st and 2nd concrete control voltage / each ] by experimental, theoretical, a simulation, 
etc. beforehand about liquid crystal equipment. Moreover, although the voltage VHY1 (VHY2) of high 
potential, the voltage VLY1 (VLY2) of low voltage, and the voltage VCY1 (VCY2) of a reference potential 
are required to adopt the drive method which reverses applied voltage for every selection period As shown 
in drawing 21 , as long as peak value is switched, two of three voltage are good also as one or the same 
potential between the 1 st control voltage and the 2nd control voltage. That is, not three but two or one are 
sufficient as the voltage actually switched with a switch. Moreover, if an above-mentioned reversal drive is 
not carried out, the 1 st and 2nd control voltage may consist of voltage of a pair, respectively. 
[0129] Since the comparatively easy switch actuation by the control voltage switch 325 can perform 
[ quickly and ] a switch with a reflective mold display mode and a transparency mold display mode 
especially with the gestalt of this operation, it is convenient practically. 

[0130] Although it was made to perform gradation control by making equivalent to gradation level quantity 
of electricity specified with the width of face and peak value of a pulse which make a data signal based on 
the so-called "4 Value driving method", and becoming irregular with the above 5th and 6th operation 
gestalt, according to this invention, it is also possible to perform such gradation control based on the 
charge-and-discharge driving method indicated by JP,2-125225,A etc., for example. 

[0131] (The 7th operation gestalt) The 7th operation gestalt of the liquid crystal equipment concerning this 
invention is explained with reference to drawing 24 from drawing 22 . The 7th operation gestalt is an 
operation gestalt of the TFT active-matrix-liquid-crystal equipment with which this invention is applied 
suitably. Drawing 22 is equal circuits, such as various elements in two or more pixels formed in the shape 
of [ which constitutes the image display field of liquid crystal equipment ] a matrix, and wiring, drawing 23 is 
a plan of two or more pixel groups where the transparence substrate with which the data line, the scanning 
line, a pixel electrode, etc. were formed adjoins each other, and drawing 24 is the C-C cross section of 
drawing 23 . In addition, in order to make each class and each part material into the magnitude of the 
degree which can be recognized on a drawing, contraction scales are made to have differed for each class 
or every each part material in drawing 24 . 

[0132] In drawing 22 , two or more formation is carried out at the shape of a matrix, and TFT130 for 
controlling the pixel electrode 62 which are other examples of the 2nd electrode arranged in the shape of a 
matrix by the transflective high-reflective-liquid-crystal equipment of the TFT active matrix of the 7th 



in the location contiguous to each pixel electrode 62 at the transparence substrate 2. 

{0139] Thus, it is constituted, and among the transparence substrates 1 and 2 of the pair arranged so that 
the pixel electrode 62 and a counterelectrode 121 may meet, liquid crystal is enclosed with the space 
surrounded by the sealant like the case of the 1st operation gestalt, and the liquid crystal layer 3 is formed. 
[0140] Furthermore, the 1st interlayer insulation film 112 is formed in the bottom of two or more TFT30 for 
pixel switching. The 1st interlayer insulation film 112 functions as a substrate film for TFT30 for pixel 
switching by being formed all over the transparence substrate 2. The 1 st interlayer insulation film 112 
consists of high insulation glass, such as NSG (non doped silicate glass), PSG (phosphorus silicate glass), 
BSG (boron silicate glass), and BPSG (boron phosphorus silicate glass), or a silicon oxide film, a silicon 
nitride film, etc. 

[0141] In drawing 24 , TFT130 for pixel switching is constituted including the drain field connected to the 
pixel electrode 62 through the source field connected to the data line 135 through the contact hole 85, 
channel field by which opposite arrangement was carried out through gate insulator layer at the scanning 
line 131 81a', and a contact hole 88. the data line 131 — low [, such as aluminum, ] — it consists of 
protection-from-light nature and conductive thin films, such as metal membrane metallurgy group silicide 
[ **** ]. [ f such as an alloy film, ] Moreover, on it, the 2nd interlayer insulation film 1 14 with which contact 
holes 85 and 88 were punctured is formed, and the 3rd interlayer insulation film 117 with which the contact 
hole 88 was punctured is further formed on it. It consists of high insulation glass, such as NSG, PSG, BSG; 
and BPSG, or a silicon oxide film, a silicon nitride film as well as the 1st interlayer insulation film 112, etc. 
also about these 2nd and 3rd interlayer insulation films 114 and 117. 

[0142] TFT130 for pixel switching may be TFT of which structures, such as LDD structure, offset structure, 
and self aryne structure. Furthermore, TFT130 may be constituted above others, the dual gate, or the 
triple gate. [ structure / single gate ] 

[0143] Although the scanning line 131 drives the liquid crystal equipment of the transflective reflective 
mold of the TFT active-matrix drive method of the 7th operation gestalt constituted like the above by X 
driver circuit and the data line 1 35 drives by Y driver circuit under the present circumstances, the liquid 
crystal driver voltage impressed to the liquid crystal layer 3 in the time of lighting of a lighting system, and 
an astigmatism LGT through a counterelectrode 121 and the pixel electrode 62 (refer to drawing 24 ) — 
the same image — receiving — difference — these counterelectrodes 121 and the pixel electrode 62 drive 
like. Namely, by switching one [ at least ] voltage setup according to lighting and the astigmatism LGT of a 
lighting system in a drive circuit among the scan signals supplied to the picture signal supplied to the data 
line 135, and the scanning line 131 It becomes possible to drive the liquid crystal layer 3 by the driver 
voltage which suited the reflection factor property over the driver voltage in the transparency mold display 
concerned at the time of a transparency mold display, driving the liquid crystal layer 3 by the driver voltage 
which suited the reflection factor property over the driver voltage in the reflective mold display concerned 
at the time of a reflective mold display. In this case, it is possible it not only to raise contrast with the time 
of a reflective mold display and a transparency mold display, but for it to be made to perform a gamma 
correction to coincidence further. 

[0144] As explained above, according to the transflective high-reflective-liquid-crystal equipment of the 
TFT active-matrix drive method of the 7th operation gestalt, between the pixel electrode 62 and a 
counterelectrode 121 It becomes controllable about the orientation condition of each liquid crystal portion 
by carrying out sequential impression of the electric field at the liquid crystal portion in each pixel 
electrode 62. In a bright place, when the pixel electrode 62 reflects outdoor daylight, a reflective mold 
display is performed, and when opening of the pixel electrode 62 penetrates the light source light from a 
back light, a transparency mold display is performed in a dark place. Consequently, the electrochromatic 
display equipment which can switch and display a reflective mold display and a transparency mold display 
without duplex projection or a blot of a display can be realized, and image display high-definition by high 
contrast can be performed also at the time of a transparency mold display also at the time of a reflective 
mold display. 

[0145] In order to supply power to each pixel electrode 62 through TFT130 especially, the cross talk 



between the pixel electrodes 62 can be reduced, and more nearly high-definition image display becomes 
^possible. 

[0146] In addition, you may drive by horizontal electric field parallel to the substrate between the pixel 
electrodes 62 on the transparence substrate 2, without preparing a counterelectrode on the transparence 
substrate 1. 

[0147] Here, the coloring layer of the color filter 5 used for the 1st to 7th [ which was explained above ] 
operation gestalt is explained with reference to drawing 25 . Drawing 25 is property drawing showing the 
permeability of each coloring layer of a color filter 5. In each operation gestalt, once incident light 
penetrates one coloring layer of the color filters 5, the liquid crystal layer 3 is passed and it is reflected by 
reflector 7 grade, and when performing a reflective mold display, after penetrating a coloring layer again, it 
is emitted. Therefore, since two-times passage of the color filter will be carried out unlike the liquid crystal 
equipment of the usual transparency mold, in the usual color filter, a display becomes dark and contrast 
falls. So, with each operation gestalt, as shown in drawing 25 , it light-color-izes and forms so that the 
minimum permeability 61 in the visible region of each coloring layer of R, G, and B of a color filter 5 may 
become 25 - 50%. Light color-ization of a coloring layer is made by making thickness of a coloring 'layer thin 
or making low concentration of the pigment mixed in a coloring layer, or a color. By this, when performing a 
reflective mold display, it can constitute so that brightness of a display may not be reduced. 
[0148] In performing a transparency mold display, in order to penetrate a color filter 5 only once, light 7 "' 
color-ization of a display is brought about, but since many light of a back light is interrupted with a 
reflector with each operation gestalt in many cases, light-color-izing of this color filter 5 is convenient 
rather, when securing the brightness of a display. 

[0149] (The 8th operation gestalt) The 8th operation gestalt of this invention is explained with reference to 
drawing 26 . The 8th operation gestalt is an operation gestalt of electronic equipment equipped with any 
one of the 1st to 7th [ which was explained above ] operation gestalten. That is. the 8th operation gestalt 
is involved in the various electronic equipment suitably used as a display of the pocket device by which the 
liquid crystal equipment shown in the 1 st to 7th operation gestalt mentioned above is needed for a low 
power under various environment. Three examples of the electronic equipment of this invention are shown 
in drawing 26 . 

[0150] Drawing 26 (a) shows a cellular phone and a display 72 is formed in the front upper part section of a 
main part 71. A cellular phone is used in all environment regardless of the inside-of-a-house outdoors. 
Although used especially in an automobile in many cases, in the car [ of Nighttime ] is very dark. Therefore, 
the display used for a cellular phone has desirable transflective high-reflective-liquid-crystal equipment to 
which the reflective mold display with low power consumption is made as for the transparency mold display 
which used the fill-in flash for Maine if needed. If the liquid crystal equipment of a publication is used for 
the above-mentioned 1st operation gestalt thru/or the above-mentioned 7th operation gestalt as a display 
72 of a cellular phone, the transparency mold display of a reflective mold display will also be brighter than 
before, and a gestalt telephone with a high contrast ratio will be obtained. 

[0151] Drawing 26 (b) shows a watch and a display 74 is formed in the center 73 of a main part. The 
important viewpoint in a watch use is a high-class feeling. If the liquid crystal of a publication is used for 
the 1st operation gestalt thru/or the 14th operation gestalt of this invention as a display 74 of a watch, 
since there is little property change by the wavelength of light, coloring is also small as well as contrast 
being brightly high. Therefore, as compared with the conventional watch, the color display which occurs a 
high-class feeling very is obtained. 

[0152] Drawing 26 (c) shows a portable information device, a display 76 is formed in the main part 75 
bottom, and the input section 77 is formed in the bottom. Moreover, a touch key is prepared in the front 
face of a display 76 in many cases. Since the usual touch key has much surface reflection, a display is hard 
to look at it. Therefore, also although it is conventionally called a pocket mold, transparency mold liquid 
crystal equipment is used as a display in many cases. However, for transparency mold liquid crystal 
equipment, in order to always use a back light, power consumption is large, and a battery life is a short 
paddle. Also in this case, if the liquid crystal equipment of the above-mentioned 1 st operation gestalt 



thru/or the 7th operation gestalt is used as a display 76 of a portable information device, a portable 
-information device bright a display and skillful in it can be obtained also with a reflective mold, a 
transflective reflective mold, or a transparency mold. 

[0153] The liquid crystal equipment of this invention is not restricted to each operation gestalt mentioned 
above, and can be suitably changed in the range which is not contrary to the summary or thought of 
invention which can be read in a claim and the whole specification, and the liquid crystal equipment 
accompanied by such modification is also contained in the technical range of this invention. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the outline drawing of longitudinal section ( drawing 1 (a)) and outline plan (drawing 1 (b)) 
showing the outline structure of the 1st operation gestalt of the liquid crystal equipment concerning this 
invention. 

[Drawing 2] It is the plan showing one example of opening in the 1st operation gestalt. 
[Drawing 3] It is the plan showing other examples of opening in the 1st operation gestalt. 
[Drawing 4] It is the plan showing other examples of opening in the 1st operation gestalt. 
[Drawing 5] It is the plan showing other examples of opening in the 1st operation gestalt. - 
[Drawing 6] It is the plan showing other examples of opening in the 1 st operation gestalt. 
[Drawing 7] It is property drawing showing the property of the reflection factor R at the time of the 
reflective mold display to the driver voltage in the liquid crystal equipment of the 1st operation gestalt. and 
the property of the permeability T at the time of a transparency mold display. 

[Drawing 8] It is the outline drawing of longitudinal section showing the outline structure of the 2nd 
operation gestalt of the liquid crystal equipment concerning this invention. 

[Drawing 9] It is the outline length plan showing the outline structure of the pixel electrode in the 2nd 
operation gestalt. 

[Drawing 10] It is the block diagram of the liquid crystal equipment in the 3rd operation gestalt of the liquid 
crystal equipment concerning this invention. 

[Drawing 11] It is the plan showing typically the TFD driver element of the 4th operation gestalt concerning 
the liquid crystal equipment of this invention with a pixel electrode etc. 
[Drawing 1 2] It is the B-B' cross section of drawing 1 1 . 

[Drawing 13] It is the representative circuit schematic having shown the liquid crystal device, in the 4th 
operation gestalt with the drive circuit. 

[Drawing 14] It is the partial fracture perspective diagram showing typically the liquid crystal device in the 
4th operation gestalt. 

[Drawing 15] It is the block diagram of the liquid crystal panel in the 5th operation gestalt concerning the 
liquid crystal equipment of this invention. 

[Drawing 16] It is the wave form chart of the 1st and 2nd GCP signal generated in the 5th operation gestalt. 
[Drawing 17] They are some block diagrams of X driver circuit included in the driving gear with which the 
5th operation gestalt was equipped. 

[Drawing 18] It is the timing chart which shows actuation of the driving gear with which the 5th operation 
gestalt was equipped. 

[Drawing 19] It is property drawing showing the change of the ON width of face of the pulse for the data 
signal drive of 1H to gradation level throughout in the 5th operation gestalt. 

[Drawing 20] It is the block diagram of the liquid crystal equipment which consists of the liquid crystal 
panel and driving gear in the 6th operation gestalt concerning this invention. 

[Drawing 21] It is the wave form chart of two kinds of scan signals generated in the 6th operation gestalt. 
[Drawing 22] They are equal circuits, such as various elements in two or more pixels formed in the shape 
of [ which constitutes the image display field of the liquid crystal equipment of the 7th operation gestalt 
concerning this invention ] a matrix, and wiring. 



'[Drawing 23] It is the plan of two or more pixel groups where the transparence substrate with which the 
data line in the 7th operation gestalt, the scanning line, a pixel electrode, etc. were formed adjoins each 
other. 

[Drawing 24] It is the C-C cross section of drawing 23 . 

[Drawing 25] It is the graph which shows the light transmittance for every coloring layer of the color filter 
in the 1st to 7th operation gestalt. 

[Drawing 26] It is the outline perspective diagram of various kinds of electronic equipment of the 8th 
operation gestalt concerning this invention. 
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operation gestalt is connected in the source of TFT130 electrically [ the data line 135 with which a picture 
signal is supplied ]. The picture signals S1. S2, — . Sn written in the data line 135 may be supplied to line 
sequential, and you may make it supply them to this order for every group to two or more data-line 1 35 
comrades which adjoin each other. Moreover, the scanning line 131 is electrically connected to the gate of 
TFT130, and it consists of predetermined timing so that the scan signals G1, G2. — . Gm may be impressed 
to the scanning line 131 in pulse line sequential at this order. It connects with the drain of TFT130 
electrically, and the pixel electrode 62 writes in the picture signals SI. S2, — , Sn supplied from the data 
line 135 in TFT130 which is a switching element when only a fixed period closes the switch to 
predetermined timing. Fixed period maintenance of the picture signals S1 , S2, — , Sn of the predetermined 
level written in liquid crystal through the pixel electrode 62 is carried out between the counterelectrodes (it 
mentions later) formed in the opposite substrate (it mentions later). Here, in order to prevent the held 
picture signal leaking, storage capacitance 170 is added to the liquid crystal capacity and juxtaposition 
which are formed between the pixel electrode 62 and a counterelectrode. 

[0133] In drawing 23 . on the transparence substrate 2 as a TFT array substrate, the pixel electrode 62 
(the outline 62a is shown by the drawing middle point line) which consists matrix-like of a reflective film is 
formed, and the data line 135. the scanning line 131, and the capacity line 132 are formed respectively 
along the boundary of the pixel electrode 62 in every direction. Electrical installation of the data line 135 is 
carried out to the source field among semiconductor layer 81 a which consists of a polish recdn film etc. 
through a contact hole 85. Electrical installation of the pixel electrode 62 is carried out to the drain field 
among semiconductor layer 81a through the contact hole 88. The capacity line 132 is carrying out opposite 
arrangement at the 1st storage capacitance electrode installed from the drain field of the semiconductor 
layer 1a through the insulator layer, and constitutes storage capacitance 170. Moreover, the scanning line 
131 is arranged so that channel field 81a 1 shown in the slash field of the upward slant to the right in 
drawing among semiconductor layer 81a may be countered, and the scanning line 131 functions as a gate 
electrode. Thus. TFT130 by which opposite arrangement of the scanning line 131 was carried out as a gate 
electrode is formed in the crossing part of the scanning line 131 and the data line 135 at channel field 81a', 
respectively. 

[0134] As shown in drawing 24 . liquid crystal equipment is equipped with the transparence substrate 2 and 
the transparence substrate (opposite substrate) 1 by which opposite arrangement is carried out at this. 
These transparence substrates 1 and 2 consist of a substrate which has insulation, such as a quartz, glass, 
and plastics, and transparency, respectively. 

[0135] The field which light, such as a slit of a rectangle or a square and a detailed opening, penetrates like 
each operation gestalt mentioned above is prepared, or the pixel electrode 62 is formed for every pixel 
smaller than the transparent electrode on an opposite substrate, and consists of especially these operation 
gestalten possible [ transparency of light ] through the gap. Moreover, the pixel electrode 62 may consist 
of single reflective films, and may consist of layered products of a reflecting layer and a transparent 
electrode layer. 

[0136] Furthermore, the transparence insulator layer 29 is formed in the side (drawing Nakagami side 
surface) which faces the liquid crystal of the pixel electrode 62 and TFT130 grade, and the orientation film 
19 with which it consisted of organic thin films, such as a polyimide thin film, and predetermined orientation 
processing of rubbing processing etc. was performed is formed on it. 

[0137] On the other hand, the 2nd protection-from-light film 122 called a black mask or the Black matrix is 
formed in the non-[ which the counterelectrode 121 as other examples of a transparent electrode is 
mostly formed in the whole surface, and is each pixel ] opening field at the transparence substrate 1. The 
orientation film 9 with which it consisted of organic thin films, such as a polyimide thin film, and 
predetermined orientation processing of rubbing processing etc. was performed is formed in the 
counterelectrode 121 bottom. Furthermore, the non-illustrated color filter which becomes the transparence 
substrate 1 from the color-material film arranged the shape of the shape of a stripe and a mosaic, in the 
shape of a triangle, etc. according to the use prepares, and it is ****. 

[0138] TFT130 for pixel switching which carries out switching control of each pixel electrode 62 is formed 



